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Outsmarting the Biting Flies

g

ow th,it the memories of I advs 1 and 2 arc
f,idii!g, it'S Only a matter Of time before some

I hollywood tycoon capitalizcs on the real seashore
men,ice and gives us a movie called "The Fly That
Ate Rchoboth Beach,"

If yoii irc an avid beachgoeI, CI'1al'1ces il'C
yoi!'vc liccn gnawed on hy,it least som : of' thL
sn!all crcatirrcs that thrive oii I.he svaim, sl.icky
red IICILrid that CourscS through  !ur hodieS. L?n
most da1s, forttrlwtely, ocean hrcczLS I ecp doxvn
I I'le nrlnrhel or l! I ting I I ICS on thc beach, BLI't cveI V
s ! of ter!, the,»r alO!Ig thC SCil beCor!!CS il'.it"gish
,Ind, il t.h . heii .h is fl,ir!ked b~ s,ilt m;irshci or
ivor!ds, l!itinij Ilies c,iri r!L»l.c cftc,tively curtail
sour,!Ctivitics lor the day.

SUMMER SURVIVAL

Among the most. pernicious blood suckers
breeding alon the co,ist are the punkies or
rio-sec-ums  also called biting midgesj; thc tabanid
flies lincliiding decrf lies, horseflies,,ind greenhe Ids!;
the stable flies; and, ot course, the universally
dcspisL d moSL!uitoeS.

Bitin mid eS  .,Ir1 drive pCOpl  Craay fOr
SCvcI al I casol'Is. One prohlen; iS the SiZC Of theSe
blood thieves. As the sniallest o !II blood suckers,
these iiisccts,ii e .IpprOpri,». IX i!!CI'named
no-see-iirris. Ii! f ic t, son! ai c r nlv a fc~~ hiir!clredths
of an inCh lon j, }3!!t !ah,rt ii n,!!sc tli,iii .i x irl.ii,illy
Invisil!IC assai!a!!t.' C r!;i IL!er!ri" legi >iis of tl!em.
For ishL ri bcacla; ar!ditiona,irC r i='ht. puiil- ies arrive
in StrOr!g >1'iriiberS. Yet often, aS you lic there
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twitching, itching, and scratching at invisible pests,
other sunbathers around you may seem to be
unaffected  it happens!. Instead of wondering
whether you are "playing with a full deck," get
up and move. Biting midges apparently do not
travel far from their breeding places and a spot
only yards from where you are sitting may be
completely unaffected by "punky power." Beach
punkies are thought to breed in the in ertidal zone.

If insects live by mottoes, the greenhead's
has to be "A gc!od tahanid never g<ives up!" The
persistcncc of the tabanid flies is legendary. Try
to avoid them by throwing yourself into an icy
sca and they may fc>I!ow, circling patiently c>ver-
head, v, aiting for you to surface.

The pain associated with a good direct hit bv
a greenhead is considerably greater than even a
monster mosquito can inflict. The reason is simple.
Think about a mosquito. It uses a long, neeclle-like
proboscis for iTs blood cc>llecting. Often the
"done>r" never notice.s the deed until the itchv

swelling appears. But a horselly and associated
tabanicls use a broader blacle which slices through
a greater skin area to release more blood � leaving a
wound that's harcl to ignore.

Greenhead flies and mosquitoes both breed
in salt marshes. Unfortunately, some of the control
mechanisms that can reduce mosquito numbers
will bolster greenhead populations. Similarly, alter-
ing water levels in marshes to control greenhcads
would encourage mosquitoes.

Unlike any of thc other biting flies, both sexes
of stable fly, not just thc egg-laying females, take
blood meals. And more than any other biting
insect, thc stable fly looks deceptively harmless
because of its close resemblance to the hc>usefly.
Generally, these blood suckers intest herds of
horses and cattle. However, during the oppressive-
ly hot days of summer, tnost fishermen are
victims of stable fly attacl s arounci The ankles.
Stab!e flies deliver a healthy bite, perhaps because
the ends ol their piercing Iancets are fortified
by tooth-like parts.

Thc best way to protect yourself against the
biting flic.s is to apply insect repellents. Many
repc!Icnts arc far more effective than you might
think and nevv ones arc being dcvclopcd all the
time. If that doesn't help, stay away from the
woodlands and still water until the wind picks up
or shifts � or go see a movie.
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Weathering Out
a Vacation

at the Shore

cspite the hours of prep,ir«tion that go into
etting your family to the seashore for a

vacati<>n, there is always that one variab!e weather�
that you h«ve no control over, Yet weather condi-
tions and attitudes toward them may determine
whether your vac«tion is a success or a disaster.
Tuning into wcathcr forecasts can help you plan
a day's «ctivities, but trying To understand marine
wcatheI can let you accepf it,

Weather conditions alon" the coast are deter-

mined by the same forces th,it sh«pe our weather
inland � plus a f'ew more. These include currents,
which carry cold, temperate, or warm water, and
breezes, flowing offshore or onshore. Put them
together and they may spell bright sunshine at the
beach while the folks at home, only a few hours
away, ar< b«iling out their cellars.

The slow-to-heat, slow-to-cool Atlantic Ocean
tends to moderate maritime temperatures. Ocean
temperatures rarely varv more th«n 2'F in a single
day while spreads of 50 over a day arc not extra-
ordinary for land are«s. Conseqtrcntly, on those
blisterin hot August d«ys, temperatures at the
water's edge may bc I0' to 25' lower thara those
on M,iin STrcct, half a mile inland.

In w inter, coastal tow ns «re equ«lly fortunate.
Frequently they are sp«red the accumulations of
snow that f'all 25 miles inl,ind because their slightly
warmer temperatures, resulting from proximity to
the ocean, turn the co«st's ~hare of precipit«tion to
I arri.

Offshore and onshore breezes ar'e phertoraaena
ThaT take place daily' «round cert,iin Iar e bodies ol
v ater. In this part of the country, breezes ass<>ciatcd
with the Atlantic Ocean occur primarily in the
summertime. Here's w!tat happens: Shortly after
sunrise, the beach be >ins to warm up, transferring
some of its heat t<> the,iir lying directly «f>ove it.
As the warnled air rises, cooler occ«n air flows in
to fill thc vacaracy left close to the ground. In the
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prt>cess, a noticeable ocein-to-shore breeze is
created.

This "onshore" breeze usually develops 3 to
4 hours after sunrise and peal's at thc hottest point.
in thc day. If the difference between ocean,ind
land tcmperaturcs is very pronounced, thc onshore
breeze may be felt,is much, is 10 miles inland. In
the tropics, whcrc ocean breezes may reach '25
mph ias opposed to a top speed c>f about 12 mph
in temperate regions!, towns 100 miles inland may
feeI the effects of cooling winds generated at the
juncth>n of land;ind sea.

At night, when land are, is lose their day' s
accumulation. of heat, thc ocean and its overlying aii
become w<irm relative to the shore. Consequently,
a reversal of thc day' s,tir circul,it.ion occurs <tnd a
moderately weak "offshore" breeze develops.

In Asia, mt>nsoons are produced by onshore
and offshore winds that arc seasonal rather than
daily. But onshore breezes only occasionally bring
moisture to Delavvare, Fog, ht>wever, is another
rnatter.

Every veteran my~tery writer must, at st>me
time, have a. character murdered under  >nc of those
eerie, thick vvhite fogs that creep intt> and out of
coastal areas with little warning. Fog develops
when w,irm, moist air contacts cool water or land.
Air coolecl by water or land cannot hold as much

moisture as w�arm air, so condensation occurs. In a
fog, the particles of condensecl w<iter «rc so small
that they «re buoy,tnt in air and not he,ivy enough
to fall quickly as rain.

Cooling of ivarm, moist air by icy ocean cur-
rents is one of thc most frequent causes t>f fog
along thc co,ist. Fog also dcvclops at the scashorc
when warm, moist air hlovvs in fr<>m the cast or
st>utheast,

Fogs along the shore can devel >p with frighten-
iitg spccd, but they,>Iso can disappear almost <is
rapidly. Fog "lifts" or "burns of'f" in,>n unusu,il
w.iv. As the sun's rays pour through the fog, the
ground is heated and, in turn, warms thc air
directly above. Since heated air can absorb more
moisture, the !og begins to evaporate from thc
bottom up.

Fog is only one t>f the special v cather prob-
lems that «ffcct mariners. One way for mariners
and marine rccreationists to keep on top t>f the
latest we,ither developments is to tune into the
NOAA weather station  WXJ-94, 1I>2.550 M Hzj
at the Ct>liege of Marine Studies, v,hich broadcasts
vveather information throughout the day at 15-
minute intervals. Knowing the weather in advance
doesn't mean you can change it, but at least you
can be p repa red for i t.
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Baal ng the Sttrt
at Its

Own CiBfHc

o many, a day or a vacation at the seashore is
" =.the perfect way to relax. After the long crawl

dov, n, how tempting it is to just hang out at the
beach � to let the kids go their v,ay while you hicle
behind dark glasses and a good book or nap beneath
the sun's caress. As long as you' re well-stocked
with suntan lotion, how can this day go «rong?
Unfortunately it can, especially i~fou ignore the
fact that Delaware's seemingly gentle ocean waters
can pose a number of hazards to the experienced
swimmer as well as the novice.

To guard against having to make a quick run
to an emergency room, take some initial precau-
tions when you first land on the beach. Before
anyone goes into the water, size up surf conditions.
Are the waves gently spilling over as they break or
are they crashing dov, n? Are the sets coming in
fast or slowly? Is the breaker line close to shore or
far out? Are there many people in the water? If
not, «hy? How are the waves affecting those
people in the surf? Are there any strange-loo! ing
areas of stirred-up water  where a rip tide might
exist!?

There is nothing wrong with asking lifeguards
about the conditions that day or at that particular
beach. Your interest and concern ultimately makes
their job easier.

If the «ater seems fine and you give your
family the signal for the much-awaited plunge,
remember to keep an eye on the children. Being
lighter in weight, they ar e going to be affected more
than adults by drift, undertow, and heavy surf.

Orift is caused by the longshore current that
subtly, but continually, pushes tnything or anyone
in the «ater alon the shore with it. While y ou
«'on't be carried out to sea, you may have a hard
time finding vour blanket and umbrella on a
cro«ded beach and, it the current is strong, it may
cally l ou Into a letty ot othcl dangcl ous obstluc
tion. So be aware of drift anci, every so often,
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compensate for it by shifting back to your original
position.

Undertow is the force that accompanies
receding water. Though its strength will vary with
the tide and the slope of a beach, it is generally
most noticeable on a short, steep beach. In some
places, undertow can barely be felt; in others, it
sucks sand out from under your feet and
may cause you to lose your balance. Since under-
tow can pull you into deeper water, people caught
in one may feel like they are being carried out to
sea, Fortunately, though, the pull is short-lived and
it ends with ihe incoming wave. But bear in mind
that a strong undertow can be particularlv frighten-
ing to small children playing in shallow water.

Heauy surf is not. as big a problem here as it
is on some of Hawaii's famous surfing beaches.
Yct each summer, Delaware hospitals treat a number
of serious neck, back, and shoulder injuries caused
by heavy surf. If the surf becomes very dangerous,
lifeguards may close the beach to sv, immcrs. How-
ever, swimmers a! ways should use common sense,
especially on unguarded beaches.

Ordinary breaking waves can be handled by
ducking or diving under them, Hollow v,aves,
though, carry bone-crushing power, If you are
caught accidentally by a breaking wave that is
hollow or deeply arched, dive beneath it and dig
youi hands into the sand to avoid being tumbled
about. When the turbulent water has passed, the
return flow will help you surface. If you think

this is the biggest wave you' ve ever seen, it may
be the last wave of the set. After it passes, you can
work your way toward shore in the relative calm
before the next wave set rolls in.

A last, but not least, hazard to look out for
at the seashore is a n'p current. This is a narrow
band of water perpendicular to shore that flows
out to sea much faster than surrounding waters.
Unlike undertow, rips are mare--common on
gently sloping beaches. Beaches may have no rips
or many; a rip present onc moment may disappear
or change its location the next,

On the beach, rips often appear darker than
the surrounding water. The waves in a rip current
are lower than those in water to either side of the

band and they may not break on shore. If you are
caught in a rip, your instincts will probably be
your worst counsel, That is why rip currents are so
dangerous. Never fight a rip by trying to swim
directly back to shore against the current. This will
only tire you out and you will continue to be
carried out to sea. Instead, since rips are fairly
narrow, usually only 15 to 30 yards wide, sv,im
across the rip or on a diagonal toward shore until
you are out of its influence.

Are you now afraid to go near the water~
Don't be, All you need is a little common sense, a
measure of caution, and a few facts about the
tricks the sea is likely to play on the unav:are
bather. Then you can relax.
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~ ="omehow, iniidst.all thc romantic notions<>l a
scafarin' life as depicted in art and literature,

fog-cutters, lighthouses, and God seem always at
thc forefront guiding thc cvcr-grateful sailor through
treacheroiis waters while the unsung heroes of day-
to-day riavigation � thc buoy~ bob along on their
tethers, forgotten.

This oversight is understandablc when you
reali~e that buoys arc not <lesigned to be objets
d' art and yet, who has spent any time at the
seashore or near a navigiblc >iver and not noticed
and wondered about the odd-looking roadsigns of
the sea?

Buoys, of ten the only objects distinguishable
from sky and seiwater, have many functions.
Sometimes they aid mariner~ in making "landf'alls"
 sighting the shore for the first time!. Others point
out, underwater dangers sue!i «s sandy shoals or
jetties, which may be covered at high tide. The
pilot of,i vessel will be aware of iiiuch other
information convcycd by the colors ot a buoy
or symbols painted on thc side. A system of
buoys marking off thc entrance to an inlet may
carry a very specific sct of directions for steering
boats carefully into thc deepest and safest portion
of the channel,

l.ighthouscs, day-beacons, lightships, radio-
beacons, fog signals,,ind buoys are classified by thc
U.S. Coast Guard  the agency in charge of their
placement and maintenance! as "«ids to navigati<>n,"
ot just ",iids." A true seaman will not make the
mistake of calling them "navigational aids," for
this expression refers not only to the warning
system, but to charts and aboard-ship instruments,
,is ivefl.

A!1 major watcrways of the United States,
from coastal,ireas to large inland lakes which spill
into more th,in one state, cont.ain navig,ition
markers as long as it is economically justified by
tlie evistencc of significant amounts of water



10 SUMMER SURVIVAl

traffiC. AS Simple,!S some marl ers m,ai I!c, it CoSts
IE!oncy not only to build aIE l position buoys, bLIl
to maintain then!. 51, IIEten,nice is particul1ily
impoI l.tnt foi those bL!oVs iihich h<Evc lighiS Oi'
soLIncl. If a buoy in 1 certain pl ice is supp >scd to
bc blinkiri" ivil.h,i re i light or I!cepin ' everi 30
scoondS En«I il IS nut, lhe ITi tl lncI ii I'EO h is SLI«h a
dcsCripiiOIi On hiS «harl» rn,iy hc thraivn Olf, or
not cvcn not i .c I.he si<gr!al.

Th» sinipleSI. tvpe Of buOy, iihiCh CIOcS nothing
morc than bo incc,iboi!l in ihe v ai'cs, is called a

 .,In bLIOy aiid IOOI'S like,iii Oil drum Sill irig oii
the w iteI. A vai I<it Io!i OI'I lbc «<in ls thc nun

buoy" ii'liich h,iS lhC Saiiie Ci lin«li iCal shape pluS a
pyiamicl projeCting Sl'i'iiaid fi on! th» top, Beneath
the C inS, OI thC SLIuctule sLippoi tll'ig ini' bLloi, I
long, he,ivv- futv «hail! generally two or three tiriies
thc depth of ivatei,it that point attaches the biioy
to a coiicrete b,ise ivhich weighs,i heftv one to five
t >ns. '5'hile,t biioy in SuCh,i SitLi,ition iS not going
to go anyiihcre, il. docs have,i certain amount of
frccdom bec, use of tlic excessive chain Iciigth.
MarincrS must take thiS intO aCCOunt When Sl irtiiig
1 dang .rous area. 4"<'hile a fi> ed oblcct would clo a
better job o  marking the exact pOSiliOn Of uiicler-
watcr hazards, the variations in iiave heights nE,EI c
th IS IClc<E il of c<lsible.

Sound buoys look far moi e sophisticated th ii!
the simple cans, and mani ot I.i!em are. There are
entire m,inLn!IS iii ittcn»n thc engineering of buoyS,
bclicve it or riot. "Bell biioys" rid» on steel floats
from ivhich a short fr,iiiieivork  lool'ing lil c an oil
derrick in miniature! rises. I loused in the lower
is,i bell that I in» when sv ayed by ihe I'olliiig
ii,lies. Similai to thc bell buovs,irc "gong buoy»,"
«hich carry four clappers, each producing a dif-
ferent tone. As Thc ocean locks beneath, Inusic is
played in changing scquen«es. "XVhistle buoys"
emit their ivarnings when comprcsscd air is forced

Ih I OLlgh the In stl Llnl co is as a I csult of sca Inc!tiol'I.
'1 hen thcrc are thc clcctiically powered 'hoi'n
I!uoi s" or "p ilse buoys' iihich are p,iiticulaili
effcctii . in haiboi s and other shelter .d areas that

h,ive sub .lue .l ivave,iciion.

A'bile most btioys todiy have night-glowing
rctlcctois circling their bodies for thc benefit of
evcnin<' sEilors, sotrlc buovs hai'c electronic light
ContiOIS, ThcSC aic deSigned to operate fOr mOnthS
iiithout need of sciiicing. Manv have controls that
Ellow then! to light only during dail periods, but
all release their lights, ivhich may be rcd, grccn, or
i hite L'tor hig<hest iisibility!, in flashes. A non-
continuous light, as used in emergcncv vehicles, has
been i !ui!d to be far moi'e notice,ible and less

easy to ignore than a sl.eady beam,
Strictlv n,ivi ational buovs come in a stark

assortlEEcnt of colors- rcd, blacl', rcd and blacl, or
blaCk,anCI white. BL!oi s iiith theSe baSiC COIOrS pluS
yellow, gi'een, oraiige, or bliie have speci,il meanings
to bo,itmen.

Th !ugh it would Seeni thai. a bLIO!''S SiZe
could bc;I most important piece of information,
it actualli nieans absolutely nothiri . Buoys vari
from itic mid< ct "sixth-class huov' that rises only
a few feet,tbave the ivatcr to SuperstructurcS which
may re.i«h 30 or morc feet into thc ski and sprcacl
to,i  fi,irneter of 40 feet, Size is usually indic,Etcd
on iiavig,ition sheets, hoii ever, because dist,in«e
perception is often based on visible buoys.

Next time you arc cloivn at Indian R.iver and
the ste,idy cl irig, clarig, «I irig... of a ne,irbi buoy
iiitiudeS Llpon yOLII tliOLlglitS, ObSerVe the System
of' buoys laid out,iround the inlet ind try to
figure oiit ivh,it they are telling the bo;it pilots.
Could voii navigil.e irito the channel using these
aidS tO navigatioii', Or maybe you' re juSt COntent,
like mc, to knoiv that they do have a purpose,
foI Sofiicone.
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,t4<,;.4

tr
-,: ow ur>f,rir! You finurlli esc,ipe to theseashorc

~. for that Iong-awaited vac,it.ioru Aw,rv rom
thc territori,il r>eighhor vvith his mile-high fences,
Awai from j,i . I'cts and ties or dresses with stocl ings.
Away fr om laws, rules,;ind government. Any-
t h ir>g goes � ri<> h t? W ro i>g.

Bc fore you even catch sight <>I the ocean, the
first restriction hits herc!, KFEP OFF I I IE Dt NES!

rcacls thc sign in big angry fetters. I» youi neighbor
,tt it ag>ain? "I p<iid good rnoncy t<> get ori this
'public beach'," you sr«ff, "and th<p han us f rom
enloyin<> it. Dur>es are only heaps of sar>d with
son>e skinny grasses ar>cf weeds growin, on them.
What's thc hi<> deal?"

I hc big clcal is th,il. beach el<ines <are part  >f a
dclicatc system designed to protect marshes, bay s,
,ii>d I<and behind the beac.h  which is frcquei>tly
devclopeil! from high watei ancl stormv seas. "But
the drincs,iren'l. even all that high," your complain,
"ar>d there; re lots of places where the dune linc
is brol cn anyvvay.'

Well, thc height of a di>nc is dctcrmincd by a
number of factors, inclu<fing the dire<.tion the
dune is facin, w ii>d velocity, wind direction, ar>d
rainfall. But a n,itural durie Iir>e <vill stabilize,rt,r

ccrtair> height ar>d sh,rpe. Cieliei ally, th . windward
side of a dune will h,rve,i longer, shallower slop<
thar> the leevvard side.

Those hre,iks in the dui>e line arc import,rnt,
too. Durin storm~, vvhei> vvaves repe,itedly b,itter
sand dunes, the dune line c;in be "bre,ichi'c!." Th,it
is, v <iter funnels throiigh the breaks so that thc
m,r!or dur>cs will rcm,iin ir>tact. 'I his is knovvn as art
"ovcrvvash" eftcct.

When he,rch,lie ls ile developed, too ofter>
the riat ir,il pr >t<.cl.ive system is l >st. Attempts arc
sometimes rnadc t<i c.<instruct tall, steep-sided
artificial dunes. But natur.rl dunes have broad

slopes for a r .ason. The steep sides of artif'icial
dunes may hold storm waters back so well that
when there final lv is a breach, thc fl >od is
catastrophic, rather th an controlled.

Oceanfront homes ancl roads arc ofter> pro-
tcctccl by seasvalls. f'hcsc arc never as effective as
itatural el<ines;rt rbsorbir>g the cor>tinuotrs assault
of wind ar>d waves. The hest wav to comh,rt th .se

problems is to d .vel >p roads and cities hey<>nd thc
beach-cfur> .-marsh sx stem.

Importance of Vegetation

A dune system left in its natriral state w'ill
eventu,illy travel landward at a slow pace cfire to
the continuing rise in sea level. The prim,iry re;<son
that people are encoura ed io st iy off the dimes,
thoii< h, is that the Iar e barrier clunes would be
highly iinstablc and woul<f move landward ever>
faster if it were not f >r the he,ich grasses and other
delic ite pl,ints that  .an grovv under thc incrcclibly
harsh conditions <.onfronting the upper beach. For
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instance, temperatures at thc sand's surface may
rise to 120' ori a hot summer dav, dune plants
are frcqucntly buried durin wind storms, The salt
content in beach sarid is higher than most pl<ants
can stand, and water is scarce. Unless the grass
can develop a root long enough to reach into the
v, ater table, its life as a dune sr.,rbilizer will bc short.
Yet the grasses survive all these adversities, ho!cling
clown sand particles with their spreading root
systems until they arc trod upon by rT>an. Arid
that's the problem, VVafking on clunes kills the
vegetation needed to stabilize Them.

5'hen clunes have no vcgetition stabilizing
them, they m,iy be called "traveling dcrnc.s"
because of' their abilities to shift position with
dramatic speecf. The famous traveling durie of
Cape Herilopen c>rice flowed west as much as 60
feet in,r year. The raTe is now about 14 to 20
feet. If you have an opportunity to visit this
formatiori, yc>u wil! notice twigs belonging to full-
size harcfxvc>od trees stic!'ing out of the Top.

Life on thc Dunes

f!uries in any beach area can be divided into
several zones. just beyond the "berm," or broacl
sandi flats of a beach, are thc primary or "barrier
dunes." Barrier clurres, because of their demanding
environment, support few types of' vegetation. The
kinds that do grow there have to bc flcvible, for
the « inds can be stre>ng ancl persistent. Ariimophila,
or dtrne grass, is thc most abcrnd,irit pl,rnt found on
beach clunes in Dela«ire, After the massive winter
erosion in 19, 8, thc cnsuiri ~ beach rccc>nstruction
incluclecl seeding ammophila over the upper be,rch.

Besicles dune gr<iss, <i variety o!' invertebrates
Ioclged iri the upper layer's of the sand arc the main
inhabitants of barr ier clurics. 1hese include the
light-colorecl ghost crabs, hairy vvolf spiders, ind
unusual insects such as vclvct <ints <irid digger wasps.

Srrraller, rT>ore stable clunes are founcl beliirid

the be~eh. Low plants such as beach heather, with
its tiny yellow flowers that appear in spring; sea-
side goldenrod; dusty miller; and prickly pear
cactus  the only native cactus on the East Coast!
may colonize this region. Further back, they mingle
v ith thc first substantial woocly vegetation in the
forms of bayberry arid huckleberry bushes. A
beach observer can often detect evidence of the
various animals inhabitirig thrs zc>nc, 1 he meadow
vole, desired prey of many dune animals; opossum;
cottontail r,ibbit; and fov, ler's toad «re only a fcw.
fV!ost hive light or camouflaging coloration, but
tracks are easily seen.

Perhaps the most unusual,rnimal found irr the
lov cr durie are« is the hognose snake, rVhen
frightened, this reptile puts on,r display of great
fere>city, It is all a bluff, though, fc>r il thc hissing
and head-puffing warning is not heeded, the snakc
may then play dead. Unfortunately, many hognose
snakes lose their lives becacrse thei. acts are quite
convincirig to fri htened people. But since there
arc no poisonous snakes in the vicinity of thc.
du»es, it is hoped thar. by using n,rture trail litera-
ture tc> familiarize beach visitors with this,tnimal,
we can succeecl in pre>tccting it.

Iri The third stage of dunes, tire mc>st stable
commcrr>ity of pl,rnts and anim,ils is founcf. Trccs
are still fairly short ancl stubby as,i deferise,rgainst
strorig w inds arid sancl bl.>sting. The griarled effect
sc> often seen in be,rch areas is i wc>ody plant's
response to being pclted with s,rncl,rrid dried out
on its se,iwarcl side, E><cessivc growth occurs on thc
protcctecl side to conipensite for thc abtrsc.

N,rture trails niainrairred at Cipc Her>le>pcn
w rricl till'c!Lrgll beacf1, nl lrsh, .illd dtl lie systems.
A stroll thl or> gh These corn plcv ind fa~cinatin<g<
h<ibitats should give x ocr a bcttcr <ipprcciation of
wh,rt thc durics are tr v ing to protecr.. Arid aff we
,ire askccl in c vch,inge lc>r this bc.,rutifcrl ind
importint systerir is tc> Ple<isc ICeep Off The Duries,
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Where Did the

He8Ch GQP

hey .ire among thc most temporary of geologi-
cal structures, our b,irrier islands are, and yet

because ol their proximity to vvater, fev areas are
morc desired by developers and would-be seaside
householders and businessmen. Th,it's the problem.

What cxactlv are barrier islands? They;ire
narrow strips of land that separate the ocean from
the marshcs, bays, and cstuarics that reach inland.
Through dunes and thc low, sandy expanses de-
signed to take a beating, barriers protect thc dclicatc
marsh and bay ecosystcms from storm waves.

But that system goes out of whack when
permanent structures arc built too close to shore
and when barrier islands are over-developed. Erosion
is a fact of life for ninety percent of our nation's
sanely beaches. If these sandy beaches,irc left in a
natural st,ite, thev can compens,ite for erosion
by slow ly mov ing landvv,ird or by,iccepting replace-
ment sand carried by longshore currents. ln turn,
the bays and marshes tlicy prol.ect can adjust their
boundaries ancl make room for a retreating beach.

With unchecked dcvclopmcrit along the coast,
though, thc drinc system that helps keep high seas
,ind shitting sands from moving landward too easily
is often damaged or even climin,ited. Groiris and
jetties built to protect coastal structures from
erosion have h,rlted the longshore transport of sedi-
ment that can replenish bc,ichcs. And structures
built too close to the sea are nov cnd,ingcred every
time hurric,ines,tnd heavy storm~ strike co,istal
areas. Not only are barrier islands unstable in their
natur,il state, they are even morc unstable when
they have been heavily developed.

All along Delaw,tre's Atlantic shoreline, cities
,are built on "lagoon b,irricrs," While the l,tnd may
in some way be att.ached to thc mainland, these
structures,ire eologic.illy every bit as unst,iblc,is
barr ier islands.

For years, state and federal governmenr.s liavc
beera further in ~ dcvclopmcnt of these colo ically
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vulnerable are<is by subsidizing ro«cps, bridges, and
other structures; firndirig water supply systems arid
v astcwatcr tre,itment structures oti b,irrier islancls;
,ind provicling liood insurance and elis,ister relief. A
recent study hy President Carter's Council on
Fnvironmcnt;tl Quality fnund th;it the federal
subsidy  spent or obligated! fc>r three barrier
islands examined .imouritcd tc> 525,570 per icrc
of !ariel. State suhsiclies vverc not figured iri.

Il the bill currently hcirig put Ic>rth by
Cnngressm<in I'om Fv,iris of Del«v «rc and Sen,itnr
John Chafce of Rhode Isl,ind is passed, fcdcral
floorl insur,incc fc>r still-undcvclopecl barrier struc;�
tures will he elimin;itccl. The ban ori flood insiir,ince
will,ilsc> affect improvements to existing striictures
nn islancls clcsign,>led for protcctic>n.

1hc l,1st majc>r coastal stc>rm to affect Dcla-
vv are w,is in 1hc spring of l962, The storin was nc>t
th,it. I>c>werfiil, hut it stalled,,ind,i good deal c>f
flc>c>ding, erosion,,incl property dc.struction c>ccrir rccl
<il c>ng the E,ist Cc> as t.

Fc>rtuii«tely, Dclaw«re has riot h«d,i direct-
hiTtin<> liuri i<.anc in 34 ye<irs. And, like C,ilifornians
living along the San Anclrc,is f<ault, cc>«st«l dwellers
in this,ire«don't sc.em 1o think much,ibout the
pc>ssibility for disaster anymore. Fc>rmerly, Del<a-
w are cc>ulcl expect,i size,tble hurricarie once every
16 years. According tc> Dr. John C. Kral t, Professor
c>f C~cc>log>y at thc LJniversity c>f Dc.l,iware, we gnt
nur fair sh,irc nf hurric,ines iri thc 60s, 50s,,irid

40s. But recently, hiirricanc tracks mostly have riin
along thc Gulf Co>st, That doesn't mean th,it tlie
next major hurricane can'I. turri up the Atlantic
Coast ind ravage Delaware, As the weather experts
keep say ing, it's not if, 'hut when.

Dr. Kraft believes that «strorig hurricane
could lift nut the Indian River jetties and wipe out
at le«st the first block of cvcry city from Rchnhnth
Be,ich southvvard. Hurricane waves in the Nnr th Se;i
h,ivc been known to toss around buildirig-size con-
crete blocks. Oce in City would be in a particularly
vrrlnerable position during a had hurric,tne. The
great number nf watcrways cutting throu" h 1lie
city mal e it e,isicr for storm waves to inundate th<it
h a rricr is l a n cl.

There is,>iso a real d«» "ei of human injury,
on a lar e sc,ile, during «he«vy storm nr hurricane.
Thc N,itional tVcathcr Service cannoT promise more
than 12 hotrrs warning on the track nf a hurricane.
And yct, Dr. iVrlliam Frank, Director nf thc
Natic>nal Hurr'icane Center in Mianti, said it would
Take 20 hours to cvacuatc the Floricla Keys in tlie
cvcnt c>f,i hurricane. Other harrier islands along
nur E,ist Cc>ast would pc>se simil;ir problems.

Nc>w m;iy be thc t'mc to choose. Do we
start tn plan our barrier island dcveloprTient more
carcfullv or clo we stop developing them,rltogcther?
A'hichever the case, currerrt legislation could star t
« "he,ich" ball rc>llirig>.
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$ Liberian oil tanker runs aground and ten
t tons of oil starts making its vvay toward The

shore of an internationally poprrlar baThing beach.
The world is aghast, I'If'hat you don't /arrow is that
nature probab/> «i// c/carr up the mess and restore
the area comp/etc/y or:er a period of a few p:ears,!

On a beautifully clear day in August, party
fishing boats lcavc their respcctivc marinas along
the heavily recreation-oriented coast of Ncw Jersey.
Many of thc vessels will bc the source of non-
dcgradable trash � plastic «rappcrs, knotted line,
soda or beer cans � that «ill be casually flung into
the sparkling «aters, No one on boar d «ill bat an
eye.  If'hut r'ocr a'on't Iznow is that eac/7 piece of
/itter contributes to an estimated 6.4 million tons

o ocearr r e <rse per yerrr material th<rt is urrsight/v
as we// as poterrtiu//y d'ead/p toinnocent sea /ife,j

The point of the above examples, and many
more that coulcl be given, is that any indiviclual

act, whether accidental or purposeful, that intro-
duces foreign" matter into the sea, has an effect.
That effect may be greater than supposed, or it
may be less than initially feared. Hut ol ten, no onc,
top scientists included, can predict the total impact
o f' an v unna tura! intrusion.

Interestingly, while ecolo ists will oiler
vehement protests over outrageous examples of
occal1 cfur11pl rig, it is often p rim arilv in the spirit
of precaution. For thev «ill be the first tn admit
that the «orlcl's oceans co»uprise an enormously
c<!mplex system that has remained fairl! stable
over an inc<>»ceil ablv long period of time.

After all, iT's not as if there had never been a

«astc prnblcrn in thc sca bcforc man came along.
Natural oil seeps from the ocean floor at a r,rte of
an estimated 600,000 t<>ns per vcar. And it h,rs
been calculated that the total amorsnt of rs;rtura!

oils f<!und in all living and dead marine plants arid
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,inim;ils is somewhere,iro<ind 1.2 hillic>n tons.
hV'ith all tliis oil in resider>cc, our oceans must have
evolved some w;iy c>f dealing with it and they have.

Oil

VV'hcn ari oil spill occurs on the oper> sea,
cfear>-up cc>mmenc.es immecliately. VV'ind, >vaves,
,incf sunlight act to spread the slick out, sep,irate it
into lax ers, evaporate p,irts, and change its chemical
composition. There arc also 70 I now» species of
bacteria,ind vcast that,ictu,illv enjoy gobbling up
oil, and,i speedy reaction to;iny spill is,< prolifera-
tion ol thc minute org,inisms, ISomc arc speci,ilists
and prcfcr tarballs to No. 2 fc>ef oil, or vice versa.!
Nccdlcss tc> s,iy, this m<. thocl of niopping up,iri
oil acciclcrit is heir>g he,ivily investigated since naost
mechaiiic,il oper;rtioi>s r,in< e froni marginally effcc-
tivc to highly inefficient.

lf the oil spill h,ippens near our shores, more
prohlcnis c<ir> bc expected. Thc rich variety of life
feeding,iii<l breedin on the cc>ntincntal shelf,ind
iri our coast,il estu,iries ancl marshcs are cert<ii»lv

liit Iiarcler, duc to their abunclancc, than org<iiiisms
iri the ope» c>ccan. So c>il hittin thc shore <nay
result in high bird rnc>rtality  from pieenir1g <>il-
soal'cd plumage ar>d swallowing toxic amour>ts of
the f>offutantj,;r temporary cnd t<> shcllfisheiies,
,incf clesl.ruc tiori of co,rstal rccr<.ation and commerce

for thc time being.
B<rt if we are p,itierit, waves w ill Iap al. a

pollutecl shorclir>c, as an animal might licl its
wourids, and ira a few years, there will be no visible
cvrdcl>ce of the drs<lstel. Fl lac, what s <i few '>'cal s
c>ut of billions? Tlie problem is that o<<r lifetime is
m<rch shorter.

Iyluch remains to hc I riown ibout Ic>ng-term
and total effects of' c>il spills although it is probably
a goocl bct th,it most "c,itastrophic" oil spills or>
the open sea are fess harmful thar> the d,iily relcascs
of small qua»titles which occur in busy h,irbors

and at refinery docks. The ocean never gets a chance
To recover when it is being continu,illy assaultccl.

Chemical and Radioactive Wastes

Reg,rrdless of how open-minclcd <>r>c is, there
is little evidence to support tlie continual clumpir>g
of d,ingcrous chen>ical and r,<dioactivc. w,rstcs into
the w,iters ol <our rivers, bays. aiid <oceans, The
fr,igcdy of mercury poisoning in liumans consuming
cor>tar>>ir>ared fish ir> an iridristrial region <>f Japan
is,< riightmarc that easily cocild be repeated else-
where in thc world, And,is early as 19<>7, divers
cliscovcrcd,i r,rdio,ictive whale that hacl re,iched that

sa'I si,itc by feecling on plankton founcl near a
nuclear w,iste site. As ch<.micals work their way up
Thc foocf ch,iin, thev become more cc>nccntratecl in
each co»secutivc consumei. Man is generally a t<>p
level cc>nsumer,

Yct ocean dispos,il of' many industri,rf <vastcs
may hc thc best if »oi the or>/g: avail,a ble solution
to certain problems,,incf it is worth dctcimining
the effects of each c:hemic,il addition to decide
what. is acceptable.

Sewage

Anim ~l w as tc pr odu c t s can be wc>ncle rful.
You fertilize your <'arcleii, dorr't you? But when
a city thc size of Phil,rdelphia or Ncw York takes
all of its sew,rge,rn<f cl<rmps it into a cert~in sp<>t iri
the ocean, we' ve <got problems,

As scw,<ge breaks d<>wn, it releases many
»utrients which c,in be taken up and reused by
other forms of life. Th,it's g<>od, l he problem is
th,it with too much fertilizati<>n, bacteria assisting
in the bre,<kcfc>wn start <ising up much of the dis-
solved oxygen that other plants,ind animals in the
water need. So all other fife in the region n>ay die.
Or there n>ay bc an algal blc>om with all thc>sc
nutrients. As tlie af>ur>dant vegetation consumes
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large quantities of ovygen, other organisins are
driven ou t.

Saclly, there are many cases of beach and
shellfish areas being so cont,rminal.ed with scvvagc
and its bacteria That They musi. be cl<>scd, often
abrti ptly, in micl-scasor>.

Litter

Herc's a problen> we all can w<>rl <>n. As
mentioned before, there is a lot of junk in our
r>ceans. Divers report that portions of thc sca floor
are covei'ed vvil.h br>ttles, cans, and papers. '6'hile
fee of us vvill have the experien<.e of deep ocean
diving � thereby observing the situation first-hand
litter does interact ivith marine life, as does any
component of the ocean, from its terrain to the
chemical composition of its water,

Sometimes foreign matTcr can be used to
advantage. Barnacles r>r ancn>ones have been knr>wr>

to colonize tar b,rlls, Other crcaturcs usc <Icbris as

a hiding place or, conversely, as a loc;rtion ivhere
food n>ay be sought lin the f<>rr» of tf>osc who are
hidir>gj.

On the oi.her hand, animals can become
trapped and dic in a shred r>f fishing r>ct or a
r>arrc>w-necked bottle. Others, used to gorgir> <>n
,tnything they can gct their j>ws art>und, may cut
up t.heir insides on a pop-top or ch<>ke <>n plastic
that gets stuck in their t,hroats. Sc,thirds may
swallow hooks or become strangulated by fishing
lir>c that has become wrapped around their nec! s.

So xvhile scientists cvpand their I nowledge of
the cffccts of dtrmping in our < ccans and attempt
tr> discover altei native soltrtir>ns where foreign
maTcrial is cle,rrly destructive, let's e,rch dr> r>ur
parT to keep the <>ceans healthy by I eeping o«i
trash out of them.
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PLACES TO VISIT

~' delaware has no national parks, But when it
+comes to celebrating a natural heritage, <>ur

protected tidal marshcs at Bombay H<><>k and the
newer, Prime Hook Nati<>nal Wildlife Refuge are, in
their own way, as valuableas a Yosemite or a
Yellowstone National Park,

Salt marshes cover eight percent <>f' Delaware's
larid area, 41any more marshes existecl long a o
when our earliest inhabitants thrivecl on the abun-

dant cribs, fish, w,itcrfowl, and lur-bearing
mammals supported in thc great series of tidal
creeks and matshes that crisscrossed the eastern

part of Thc stitc,
A visitor to Bombay Hook today is exposed

tt> the I'ind of vast, tinspoiled marshes That greeted
the Delaware sett.lers. In every season, wilcllife is
ill around, Thc  >verv interin snow geese and <>ther
waterfowl make way fr>r sh<>rcbirds, the brightly
plumagecl migrating songbirds of spring, and the
refuge's warm weatlier residents. Iri summer, glossy
ibises feed quietly iri shallow waters, terns hover
overhead and sudclenly dive out of sight, and
majestic. great blue licroris and other l~rge and
small wading birds congrcgatc where woocls ancl
water meet.

F,ill t>rings an<>ther migration period when
both common and unusual avian travclcrs stop aT
the refuge. The air is crisp and cot>l perfect for
birdwatching � and Canada geese re~eh their peak
numbers �0,000 to f>5,000! in late October. They
arc i noisy bunch and the fields and ponds are
covcrecl with them.

Year-rouncl theie are owfs, hawl s, and mam-
rnals, lil e muskrats, deer, tnd river otters, to he
seen by patient and lucky visitors. The pair r>f
breeding bald eagles is most commorily seen f'rr>m
fall to spring as they feed, fly, or just loaf' are>und



PLACES TO VIS T 19

Shearness Pool  the second of thc large po<>ls along
't h c a u t o I 0 LI t. c I .

WhiIe Bombay Hook is pleased to have l
returning pair of bald eagles, their story is not
partiCularly uplifting. "In over 25 yearS Of neStirlg
at the refuge," Saicl Don Pert'uchin, refuge nla»ager,
"there have been only three successf'ul hatches.
This year's attempt did not work out, either."

A contributing factor, if not the prir»ary rea-
son for this high rite of I',rilure, is the high lcvcls of
DDE bound up in Bombay I-1ook ea le eggshells.
DDE isa hrcakdownresidrrc fr<>m DDT, ad,lngerous
and persistent pcsticidc kno«n to catrse eggshell
thir!ning in some birds -bald e,tgles,lnd osprcx s,
irlclucled, 'A'hcn c eggshells are too thin, they breal'
fron1 the »>other bird's «eight.

In y early e>caminations of pesti<.ide contami-
nation in eagle eggS from arOurlCI thc Country, Del,l-
«'al c S cggS h tv C gotten low nial ks fc>r puri ty. In
1978, DDE, Dieldrin, a»el PCBs «crc all discover'ed
in Bombay llook eagle c shells. In 1977, DDE
levels in the ~hells werc the highest in thc country.
I he preSenCe Of theSe cont,rnrirlantS perplex reftrgC
biologists, especially since DDT hasn't been us<.d in
Dclavvare since the early 1960s.

B<>mbay Hool' w'as established in 1937, mainly
tO harbor rlligrating an»i «intcrirr duCkS and
geese. Comprisirlg l total c>I 16,280 acres, 80
pe I'c crit. OI this,rrea is n,rtural s,tl r. marsh..4 bou t 7
perCerlt is impounCled freshwater. !mpOundr»cnts
are diked «ater bodies fitted «ith «ater control
StruCturcs so th<rt «<<ter Icvcls can he r,IISed,lnd
lowered, <!r c.ven clraincd and rel illed � «epencling
on «hat will benefit «atcrfo«l,rncl other bircls

Alon the lutoroutc at Bombay Hook, th»re
arc paths to three «ilcllifc <>bserv, tion towers and
a trail and bOlrdwalk to a Salt Impar'Sh. AlrhoLI' h
abotrl. 50,000 pcc>pl» visit the refuge annually,
many do little morc than «hiz through the car
route and lush back to tl'!e city. 1hc   nf !Icccl

refuge speed linlit is 25 mph, btrt even tlrat is far
too fast for goo<I wildlife viewing. P,tticnce will be
Vour kcy tO SLICCeSS. OccaSiOrlally pull over to th .'
Side c>f thc road and Stop thC car fOr,l few mincrtcS.
There is a much greater likelihood th,rt somethirlg
special will lly overheacl or swim into view.

When the s<tltmlrsh mc!squito and other
vicious bitin flies,lrcn't a problem  clurir>g thc
COol nlorlth» and Some guSty, summer d,ryS'I, the
«ildlife observation towers and trail» ol'fer views
of ponds that arerr't revealecl from the,rutoroutc.
Also, thc w,rterfowl and other birds ol ten cluster
in the fir cornr rs of the ponds and are difficult
to see from thc road.

Bombay I-l<>ok Rational wildlife Rciugc is
not a place for,r f,rmily pic»ic; nor arc thcrc rccre;1-
ti >nil activities,rv,ril,rblc o» thc site. But for «ilcl-

life vic«irrg, the refuge cxccls. Birders boast that
thc Bc!mbay Hool Refuge is onc <>1 the best o» the
East Co;tst. lxlot onls arc there,r variety of h,lbitlts,
but northern SpeCICS r»cct southerr> speCIeS, rid
stra, ler'S fr'Ol'n Et!lope !IL' »ot. L»1conlrt10».

For,r tirSt-tinlc visit, the r»fuge St, M re<.o»1-
mC» ls the pcr iod b»t«ccr! October l,lnd Noser>lbcr
30 when «'atcrfo«l pc!pulal.ior!s are,rt their pc',l!'.
If q Ou,lrr ivc carly or l,rte in I.IIL LIay  the refLrge
is opC» fr' ?»1 Cl, «n to dLIsk 1, y oLI wrl I bC ooser'vlllg
« il<llifc <luring th»ir pcriocls ol gr'», test activrty,
All<I bC Sur'c to stop .It !.he r»ILIge S I'!e« I'1Cacl-
CltrarterS and visitor ccrrt»r', «hiCh iS expected to
r>pen by l<tt< S rnl;lier, 1981. The refugC IS IOCltCd
r>ff RoLrte 9, rlirlC miles S !uthcast ol S»lx rn,r.
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g ~~'Id horses can't keep people away from
Assatcaguc Island. On the contrary,

the island's pr>prrlation of freely roiming wild
ponies docs much to ittract visitcirs, Add to wilcl
ponies Assateague's broad white be, rches, gentle
surf, and untouched barrier beach ecology, arid the
islancl's charrtrs become evident. It is no wonder
th,it beguiled visitors are always reluctant to return
to their homes, jobs, and day-to-day lives.

Located just below Ocean City, Maryland,
Assatea uc Island is m,iriaged by thc state of Mary-
land, thc Nitiorial Park Service, arid the U.S. Fish
,ind Wildlife Service. At the northern tip ol the
island arc camping facilitics, naTure trails, and a
bathhouse and picnic area. Southward to The
MarylandtVirginia line, the islancI is open by permit
to beach vehicles,md hil crs. For 1 I miles beloiv
the M,rrylancl border, rio vehicles are permitted;
but then, there are no roads, either, To clrive to the
Chincoteague Wildlife Refuge, beach facilities, and
campgrounds at the southern erid of Assateague,
visitors must travel by v ay of mainland ro<ids.

Legericls abound concerning how the ponies
arrived on Assateaguc, One popular theory, I' or the
romanticists,imong us, is that years <igo mine
ponies from South Amer ic i werc traveling,rboard
«Spanish ship when thc vessel grounded. Lciuinc
survivors of the shipv reck swam to shore and,
through time, mingled with domestic horses. If
you cion't believe that, ho~v,rbout this? Mainlancl
settlers iri The 1600» drove freely roaming horses
<icross thc b<iy to barrier islancls such <is Assatcagcre
because thc <iriim,rls werc trampling crops,md,,is
<a result, colonial governments h,id started to impr>se
livestocl. taxes ancl strict pc nriing laws.

Whatever their ori ins, the wild ponies of
Assiteague tciday have most cert«rnly bred with
native horses and adapted tc> thc harsh conditions
on the island. Many ol thc ponies be,ir pintci
markings, the cti rr,rcteristic p,rtchwork p,rt tern
that results from crossbrecdin<'. And lik» thc.
stubby and griarl»d Iiarrier be,rch trees th,rt hive
been exposed to sea wirids lor clccadcs, Assatcagu»'s
ponies arc built tc! ivithstand biting winters ind
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never-ending winds. The low nutrition~i value and
high salt content ol marsh,ind beach grasses h,is
probably contributed to thc ponies'stunted growth
and mav also account for the swollen appe~r~nce
of th e i r be II ies.

Todav there arc approximately SO horses on
the Mary and side of the island and about 150
horses in Virginia. The Maryland population roams
Iri.ely and is rtranaged by the Nation~I Park Service.
Although this population has been increasing
slow'Iv', scientists studying thc herds and their
effect on the island's ecology say that thc northern
part of the islancf can support about 150-160 horses.

The Virginia population of wild ponies, sepa-
rated Irom Mary land's by a fence, is owned by
the Chincoteague Fire Company. Each year, lo
keep the population in check, the firemen round
up a number of ponies at the cnd of July, swim
them across thc bay to the mainland, and auction
off the animals. Thc price i>f an Assatcague pony
ranges from S100 to 81,000. Those animals not
sold arc returned to thc Chincoteague refuge
where they arc kept in a large penned area,

I ikc thc bears in our wilderness parks, some
of Assateague's ponies havi: become too accus-
tomed to the island's human intruders, Currently,
two herds of five and six horses arc frequently
seen around the bathhouse and camping areas.
Although signs warning visitors to leave the ponies
alone pepper the island, numerous incidents occur
each summer � ranging from slightly aggrav iling ti>
clownright painful.

On the annoy ing side, seasons of eneri>us
visitors v ho have lured the ponii.s inti> their camps
v ith food have produced a fcw fearless horses th,lt
will dine anywhere � invited or not. It may be cute
to see a trio of ponies barge into a campsite to
check out the spread on the picnic table, but sit
there hungrily as they demolish your breakfast,
I'nock over and lap up your coffee  totally oblivious

to your' slroves,rird thre<rts!,;md I ick thc lid t>ff
your cooler to see what's for dessert,,ind thc
amusertrent f tiles. >Vithi'>ut,is much, is a thank-yr>u,
they'I! be off to the next promisiirg art.,i. Even with
no food in sight, the unirrhihited and ni>sy pt>nics
have stcppecl on tents, eaten throu h mr>squito
netting, and m,tele gener~i nuisartces i>f thcmsclvcs.

Aside from the moochers, lif'e on ar> island
with wilcl ponies c,ln become tcnsc when the
por>ies gct involved in their own soci,il,icl.ivities
and forget that v e are arour>d. Fr'om,imorous
aclventules In the nr lddle of a cfo'<vdcd be iE.h lo

stallions havin; il oirt, in lhe parking li>t, even thc
park attendants cion't kttoiv wh,it tr> expect next.
1 hey will admit though, that si>melimcs they wish
the wild ponies of Ass,itcaguc were the problem
of someone else.

Each summer kicks and bites hospitalize 10 r>r
11 people. Of course, thc pr>nics don't deserve all
the blame when human/equine encounters go
awry, As the signs say, these are wild animals and,
gentle as they may seem as they st<and motionless,
Iust yards away, with manes and t,lils flowing in
the breeze, you can't predict how they will re~ct to
your approach. Those pi>nics on the beach may
have ti>tally different persi>nalitics from the ones
that bri>ke bread with yr>u last night,

Even if yi>u go ti> Assateaguc Island for only <i
day, your chances of seeing its famous wild horses
are very go >d. But don't bc concerned that the
animals will somehow manage to ruin your stay.
As with the bears in some of our larger natii>nal
parks, most people never have any problems. But
you' ll always hear about lhe few whr> do.
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V

ou wave v,ith forced enthusiasna as the
fishing bo,it pulls away from thc dock-

kraowing that il your kids are as successful on this
outing as they think they' re going to bc, you' re
going to be in trouble, What will you do with all
that fish?

ICraowing how to care for a fists properly from
the moment it's oua of thc water to the moment it
lands <>n x our dinner plate can make the diffcrencc
between disgust,ind delight vvhen the fishing party
has a greut d,iy trad 20 beautiful weal fish arrive
at y !UI door'STcp.

Fish is always best if it's fresh, and the
unkept secret of fishcrnaen, processors, and scalood
markets for raaaintaining that freshness is icc
Arctic Oceans of it! Ice,md refrigeration en,able
successful seafood markets to keep fresh v ht!lc
fish for five to six d;iys. Fillets will last a lew cl,iys
I onge r.

At home, it's best t<! dirre on,a freshly caught
fish within a clav or twnr!I the outing. I hat docsn't
mean l.hat icing can bc skipped. You should raever
alit!av even the freshesT fish to sit ar<!und vvithout

rcfrigcral.ii!r! xvhile you <angle for thc rest of thc
sch<!<!l. II' a ou cloubt The truth of this warning,
just try lcavin,i bltrefish orrt in the sun f<!r a few
hours,an d no te i t s,aro ma.

F,atty fish, like bluefish, m,ackercI, and tun,i,
,are more clenaanding of immedi,ite shipbo,ard,atten-
ti<!n. The "fishv" taste often attribut»d to these

fish is prob, ably thc rcsrrlt i!l improper h,indlir!g
,at. thc outset. A hilc blircfish will racvcr bc,is mild-

I'Iavored as flour!der, it need n<!t tasrc Iashv. Blced-
in these fish inanacdiatcIv  and gtrtting, il possible!,
follr!wed by buckets of icc, will brir!g out th» lirre
cluality of Their flesh.

If thc fish have been,illowecl to sra,iround,a
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little longer than you wc>uld have liked, but they
still smell all right, consider using the lighter
pc>rtic>ns of the me,at for brc>ilirig or frying «ncl
the d,irkcr, fattier portions in morc highly flavored
recipes where spices and other seasonings c,in mask
some of' thc strong fl,ivors. As with poultry, thc
strongest taste in fish seems to bc concentrated in
thc f'atticr d ark meat.

If there is far more fish «cquircd in a d«v'»
outing than vc>u can eat at one or two sittings, ancf
there arc far too few neighbc>rs to receive yc>ur gifts
from the se«, consider freezing thc fish. Froze.n in,a
good freezer for up to six months, fish will still
rct,iin their texture «nd flavor, If they arc v cll-
wrappccl, le,incr fish can endure up to nine moriths
in the freezer.

I-ish can be frozen whole, but dc> girt them to
detei' b«<.teri,il grc>wth, C<>nsidering that aboirt half
of «gut.tcd fish will bc cdiblc, ttiis methocl I» only
for thc occasion,il fisherma» or thc multi-freezer

faniily,,as it t,ikes irp precious space, Two-thirds of
a p<an-rlresscd tish  th«t is, with head, t<ail, fins,
»cafe», and innards removedl will he edible and, of
c<>iirsc, fillets take tlie le,ist f'reezer space since all
that i» frozcri can be eaten.

4Vhatcvcr method of prep ir«tion yoii choose,
remember to ri»se,i clc«ni d fish thoroughly in
col<I water. A tri<.k f<>r enh;rncing the flavor of
frozen fish is t<> plunge. fish destined for freezing
into,i mixture c>f two-thircfs cup of s;ilt in c>nc
g,illon ol' w«tcr  a five percent s,ilt solutic>nj for
about half «minrrtc, Then clry the fish. Seawater,
tlaocr< h less pure, also works riicely in this step.

F<>r frcczing, cise c,elloph«nc w'rap or w.rx
p«pc.r fc>llowecf by he,ivy freezer wrap or iluminirm
foil,incf make' vour p icka cs airtight. Fr'eezer bur ra
is,i sorry fat< for inv f'ish yoii sperit time «nd
nlor'rc'>' recluiring--,inc!,i w,iste c>f good foocl. 8'rap
fisli <inly in labeled, strvirag-»izc portioris,ind ricvc.r
reficeze thawed fisli if you v«lue y<>ur health. For

best cluality, freeze thc lish pack;. cs c,nick!; by
placing l.hem in,i single layer in t.lic I'rcezcr so
they wiII reccivc t!ae best;iir circulatio;i, Tlicy <.;in
be st«eke<I I«ter. A good freezer will maintain
temperatures of about O' F.

Once fish are f'rozen, please don't forget,about
them. If they arc stored too long, they mav not go
bad, but their flavoi <and texture will change. F<i',ty
fish wifl eh<ange most dr«m,rtically. The unsaturated
l«ts precfominant in fish arc. riot verv st,able. Brcal'-
in" down, they interact with prciteins in thc a,iimal.
iVot c>nly does this process c itrsc f'lave>r changes,
birt the protein,alter«tions can produce a vers
tough fillet.

If you follow sensible freezing procedures,
there is rio reason why a fish dinner in l3ccembcr
can't be, is scruniptioirs as one held in /uly,
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' mong the many firm commandments of the
~- -'-' cooking world  white wine with fish � red
wine with meat!, a few safety precautions stand
out. Never pick wild mushrooms unless you are
absolutely sure they «ren't poisonous, Never eat
rare pork unless you want to risk trichinosis, And
if you' re a seafood lover, never buy certain shell-
fish unless they arc alive, previously cooked, or
pr oc essed.

1 hat tender succulent meat of shellfish That
you arc often willing to pay top dollar for is
quick to deteriorate if the animal dies and its
natur«l protective mechanisms are halted, As
shelllish go, clams, oysters, lobsters, and blue crabs
«re relatively he«rty. Scallops and red crabs are so
perishable they must be processed at se« if they
are to be marketed,

EVhen shellfish die, bacteria begin a feast,
lapping up the nutrients spillecl from damaged cells
and growing with «bandon, The multiplication
time ol,t single bacterium is astonishingly short,
particularly v hen conditions are lust right, By
the time a bacterial colony has pampered itself
with a nice plump dead crab for several hours in
80' heat, the crab may mean trouble for a hutnan
consumer,

Part of thc reason for the high cost of shell-
fish is that seafood processors and markets lose a
signil'icant number of ~nim~ls before they reach
the market, C lams and oysters do fairly vvell if
they are iced. Crabs and lobsters are fussier; they
should bc cool, but not iced. In Delaware, early
season crabs arc generally weaker, and the propor-
tion that die en route to market, is greater.

@cput«blc seafood dealers will not sell any
shellfish that are dead when they receive them,
But wise customers purchasing shellfish off trucks,
at stands, oi in markets will always make sure
that their clams «nd oysters tre tightly closed and
iced, and thaT every crab and lobster selected is
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alive. Be suspicious ot special shcart-time-only
reductions on shellfish, and bc wary of shellfish
rapidly selected and bagged fc>r you behind a high
counter c>r other« ise out crf you! view.

Fven if yocr Take these precautions, there is
alway s the pc>ssibility of finding one or tv.o cle,rd
crabs in a cfozcn once you gct home. If you I now
that the crabs «erc a! ivc whe» you bought them,
and they couldn't have been dead too long, they
prob«bly will bc s«fc to cat if you cook them
immediately and refrigerate the meat. But if they
are dead, use goc!cf Iudgemc.nt � an hour in the hot
sun may be too long.

At home, you can I ccp live «rabs rcfrigcr«ted
for up to scver<rl days. Don't worrv about them
crawling around and getting into your leftovers;
they will settle dc>wn quickly. Just check them
fre clue n t I y.

Thcrc are several schools of thcrught regarding
crab ancl lobster cookery. II you are conccrncd
about the creatures' cortr fort  but not ccrncerned
enough to forego that crab «firmer!, place the
anim«ls in fairly warm water for abc>ut a half hc>ur.
If they arc still active, add more hc>t «ater. They
may lose their claws, but they will be «live. and
«ncsthctized bef'orc going to thc steamer. Crab
restaurants have another t.rick. They pl«ce their
crabs and lobsters in iced water for a brief time.
Thc shellfish are calmed, but don'I lost. their
claws when they are steamed. You may have your
own methods for preparing crabs and lobsters for
the pot, but cookirag choices arc fcw. In this part
of the country, boiling these shellfish is heresy, C'et
a good steamer if vou are serious abc>ut your crabs,

If you have cxtr«crabs at the end of a meal,
pick the cooked meat «nd refrigerate it. Blue crabs
can bc frozen, btrt their maximum Ircezcr time is
so short that thc effort is barely worthwhile. If
kept in a freczcr more than four to six v eeks, their
meat bccornes spongy «nd fibrous. The better

mcthocl for keeping crab meat is to pasteurize ancl
refrigerate it. But unless you have a goocl pressure
canner,rt home, this methocl isn't for you. Other
species of crab, like the West. Coast dungcracss «nd
Alaskara I ing crab, can bc frozen successfully for
reasonable pericrcfs. Chcc.k with your mar'kct or
corasrrlt a good cookbook for inform, ation on other
varieties of shellfish. Oysters, c I rms, «ncl sc«flcrps
cata be shuckecl ancl frc!zerr in their own Iuiccs fcrr
up to six mont.hs. Shrimp are bc.st if frozen raw;
they totrghen if cooked before freezing,.

One last word of advice is strictly for those
who collect their own shellfish. Never t,rl.e shell-
fish from any ««ters that have been declared close«I
to shellfishing, These warnings <rrr for your own
good. Some of thc closed,rrr.,rs are swept by
dangerous currents; in other cases, pcrllutic>ra can
render shellfish caugl>t in them cl«ngcrous to yc>trr
health, if' not fatal. Shellfish, though clclicious, arc
never worth these risks. For information ori areas
open to shelltishirag, contact the Delaware Division
of Fish and Wildlife in Dover,
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m,lriner's map ol' Delaware Bay is peppered
gwith  luaint and ominous-sounding names

like The She,irs, Deadman Shoal, I Jaw'knest, Ship
John Sho,ll, and i~liah i>1aull Sl'loal. Dca II1'la!1 Shoal
r1eeds no elaboration. But evc» some of thc more
oidiriar! nan!eS h,ive glOorT!y oi igiiiS. Ship John
Shoal pays ceric tribute to .l ship lost on that spot.
And Nehemiah Maull, an eighteenth-c»nturv b1v
,trad r iver pilot, lost his life,ib !arrl a vessel that was
wrecl ed in ar!other re ion of lrcach .rously shallow
v~alers, lod;iy named for him.

Now�«days such tragedics,lrc rare, thanks to
members of The Pil !ts' Association for the Bay
and River Delaware who, v ith th !rough kn !wlcdge
ol the waterw«y's hiclden pitf«lls, provide s«fc
p«ssa e to l,irge vcsse! s traveling through it. Fourlded

P110tS Of
the Bay
and River Delaware

! I1 1 896 h V re«pi. J ohr1 PcnrOsc Vird en, itS preSi lent
for 22 years, the org«»ization is run morc like a
rncdicval eral t "i! ilcl th,in a uni !n,,tnd high standards
«rc demar!dcd of thc Ic!i admitted to its rani.s.

By law, near!y all ShrpS Over <i CCI tarn SI7c that.
enter thc h,iy r!!i!st l,lke On a pilOT who iS familitr
w it'h these waters, Records datir!g to 165S suggest
th,it a Nantieol e lil li1» !iaS thc first pilot lo help
,1 Ship work itS way aroirnd th» Shoals near lhc
mouth ol Del,i>var» Bay a»il tr.ivcl up river.

In thc late I 800s, lull-time pil<!ts, licensed
i!»de! the states of Pennsylvani! and Dcl,iwal c,
bc!or!gcd io ma»y sr11«ll<»!tc»Scly coI11peiltlvc
g! or!ps that w'crc usu,ill! f !rrncd by the joint
ownership of a pilotb !at. Since there werc no
controls on lh .' number of pilol.s in thc bay, it
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rill Iiecl »lit that Lhcrc wci e far too riiany pilots f<>i
the ntimbcr of ships ncedin<g pilotage.

So rile la beg,iil to ci'U l>c f il tlici <a lad l<ll'lliei
out to sca, w, <, bcyorid the point c!! safctv for thc
sriiall pilotboats, iri oi'dcr to mec.t inc<!mirig ships.
C vera t h c n, p i I ot s,ibo<ir'd competing boats, h <tv i rig
r<accd to,i vessel, would <>Iten cluarrel vehenacratlv
bciie rth its prc>w l<>i thc privilege o  bc>aiding.
Fur tlier Iiicling thc fire w,is tlie standin<,agr'cement
that the fiist pcrsori i.o pl,int his shoes ori cleek
wc>ul<l w ii! the right to pilot,i ship on bc>th inconiing
<ii'><I oii t "oi rig tr'Il? s.

M <i it 'I s o Illy bee al'ilc vvorse as the w atel w,iy
hcC,irtic mor' e,i»ci riiorc import<arit to the shipping
iricltrstry. Perhaps thc fin<!I impetus for' rinify ing
thcsc feisty little h,irids of pilots in 1896 vsas thc
desire to shift!'ron> s,iil pili!tbo<ats, which ivcre fine
.is long, as thc brceLe was stiff ancl the vvaterway
w;is ice-frcc, to power pil<>tboats. 'I hc l,atter,
tliougli, w ci'e c>ccced Iriglv costly,ariel I' ll' beyolicl tile
means of any of tlie groups owiaing s<ail pilotbc!ats,

In I 897, thc new <issoci,if.ion had a wish ful-
filled, arad their br arid-new steam pile>tboat w,is
christened The Philadelphia. A year later, thc
$80,000 vcsscl w,rs t,!ken by thc Navy for cise in
the Sparaish-Amer ic,in X,tr. Thc pilots were b,ick
on sailb >,its until they agair! accumulated enou h

n!oracv to purch,asc <iricithcr ste,im pilotboat. Thc
second l?hilcrdcll!hier r'em,iinecl a ith them for the
nc>:t 50 i cars and probably m ide cip for thc l<!ss of
her prcclccessoi.

Thc Pilots' Associ,itiori still includes many
representatives of lamilics acTive on the river in
thc 1800s. Yotrrig mcn vvishing to enter the trade
are sponsor cd by active pilots, but vac,incic.s must
bc antic:ipatc d because thc number of' pilots, 92,
is lidded by l,aw, It is no iso»der I.h,itbnys «ith
I,ithcrs and grandfathers in tlie,issociation had
thc best ch,iriccs ol becoming, pilots. Tlic apprcri-
ticcship of foui ye, rs is lon, arid thorough,
rc.fleeting thc gre,it iesporasibility of licensed pilots,

It mav seem th,it rad;ir arid other moclern

navig,itional;iicls haec made pilotin e,isicr than it
was in the days whcri Deadman Shoal,ind  >ther
dangerotrs points carried their names. But there are
racw ha7ircls. Ships trying t<> pass through riarrow
chaririels,are gerierally larger, f,aster, and more
numcroiis than they used to bc, Not only must
pilots be highly knowledgeable,about i>avigation,
but they must also I?c constantly watchful and
capable of making correct split-second decisions.
Thcrc is little or no tirnc to repair navi atiorial
errors in the iiarrow cc!nfines of a bay or river
c.h,inncl,



28 DELAWARE HISTORY

;-' yes brighten when they see headlines promis-
ing more news about Delaware's favorite

sunken ship, the OebraaA, But by comparison, the
Faithful 5tevvarrj stirs little excitement. Hcr story
is sketchy and her whereabouts are vague. Depend-
ing on your sources, she may lie anywhere between
Cape Henlopen and the Indian River Inlet region.

But at least one salvage company and a number
of avid beachcombcrs have a strong interest in the
vessel, She reportedly sank in 1785 while carrying
Scottish and Irish immigrants and a trcasurc con-
taining gold, silver, and copper coins. In support of
the belief that her cargo was valuable, there exists
a strip of sand south of Indian River Inlet that is
known as Coin Beach, Since around 1930, beach-
gocrs in that area have picked up hundreds of old
Irish halfpence and a smattering of English gold
and si! ver coins, Even today, eighteenth-century
English coins occasionally wash ashore, depending
on thc weather and currents.

It is intcrcsting to speculate what might be
found if current salvage attempts on the Faithful
Stetvard arc successful. EquaIly interesting, though
very sobering, arc thc accounts of the wreck. One
report appearing in thc Londonderry  Ireland!
Journal shortly after the ship event down said
that shc struck bottom on September I, 1785.
Though the ship was only about 100 yards from
shore, high seas and strayed lifeboats prcvcntcd
thc rescue of morc than 68 of the 250 passengers
a boat'd.

Another account, told to a reporter more
than 46 years later by a survivor of the tragedy,
offered many more details. On July 9, 1785, 22-
year-old James McEntire left Londonderry with
his parents, brother, sister, and other relatives,
Having scooped up all of its worldly possessions,
this Scottish family was seeking a new land where
tenants could till their own soil and worship God
in a faith of their choosing.
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Near the end of August, some passengers and
sailors learned that they should have been close
to Philadelphia, their destination. They weren' t, as
far as they could tell,,ind those privy to this infor-
mation grew understandably uneasy,

On September 1, onc of the passenger~ threw
,t party "to commcmoratc the morn of his felicity"
 he and his wife had married onc year
earlier!. 1,<king p,trt in the evening of merrymak.ing
were the captain and thc first male. Both, acc<rrding
to Mc Entire, "xvere borne insensible to their cabins
at the close of the most intemperate carousal. Prior
to this, I had consiclered him Ithe captain] a very
sober man, nor do I believe he v,as,i habitual
drinker," Nevertheless, this survivor seemed to
hold thc annivcrsaiy party, and thc captain's con-
cluct at it, responsible f<!r thc mayhem that cnsucd.

Thc revelry eventually c<>ncludecI and by tera
o' clock that night most of thc ship's sailors and
passengers svere asleep, Suddenly the second
matc, thc one officer oii duty, announced that the
ship was in only four fathoms of wa.ter. Thc
capt~in, by this account, was in no stare to help
ancI soon alter thc warning the ship strirck a sand
bar with a terrible jolt, Two children werc killed
<>n impact.

Panic foll ovved and passengers exhibited every
extreme of terror from total stu pef ictiora to mental
dcrangemcnt. Throu bout the night, "waves like
mountains rolled over us ancl I thought of jumping
overboard to getaway from thc ccascless and
appalling sounds of the ivomen and children,"
said McEntire.

At cl,iybreak, foiir sailors sv am ashore to save
themselves and thc long boat that had broken loose
from the ship. Ctrrv ing ropes that were fastened at
<>ne era<I to l.he l <rithfrxl Srewcocl, they man,iged to
secure the i~andcring long boat and those r.rappccl
on the vcsscl eagerly began to h,tul it cI<!ser, As it
n<.'ared thc Fcrirhfrrl Ster..arel, nov< fallen to her

side, crowds jammed into position to board the
small boat, M,'hen it. was almost within reach,
som et h in g h ap perl cd. Th e ropes e i th cr loosened
or broke, but the bo,rt divas quickly carried away.
No further attempts to retrieve it werc made.

That set off a sequence of escape attempts,
Peri<rdicaIly throughout that day, brave ancl
clesperatc individuals would break from the others,
hurl themselves overboard,,incl start the swim to
shore. Many go<>d swimmers perished in The he ivy
seas, but a I'cv passcngcrs clung to chunks of debris
that provided them safe passage to shore.

McFntire, being young and strong, was urgecl
by his mother to try the swim to shore. With great
reluctance, as the larnily stood waist-deep in water,
hc agreed r.o leave the ship. IRer aclvicc v as souncl.
McEntire made it, as dicl his father and sister. Thev
later founcl the bocly of,i sm,ill nephew washed irp
on shore and buried him in thc sara<i withoirr

ceremony.

On shore at Cape Henlopen, people had
,tssembled from great distances. Some attended to
the needs ol' the ailin<. Others just observe<I the
spectacle of twisted boclies that natiire had tossed
up savagely on the be,tc h. 'Xnd still others, McEntire
reported, "stripped lifeless b<>dies of clothirig and
heaped their plunder ort wagons for h,iuhn<g away."

By McFntire's count, thc toll in this disaster
was far greater r.han h,is gcracrally been thought.
There were 69 survivors, h» said, bul nearly 300
lost. By rnyone's c<>unt, l.hough, thcrc vvas lar
more lost than trcasirre when this ship «cnt cI<rwn.
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'-. t is claimed by many  hat nlghtsof the full moon
are uncertain times when crazy things seem to

happen and little conforms to the norm. Regardless
of whether it is true that violent crimes increase,
hospitals deliver morc babies, or werc wolves appear
on full-mooned evenings, it is certain that at least
orle bizarre event does occur. our 'beaches are
invaded by monsters of a past age.

Each year, on «arm evenirags of the full moon
 mostlv in May and Iune!, our creatures appear.
Thc ancient beasts, resembling an ill-trained bat-
talion of rusty-armored knights, lumber onto the
beach, sluggishly dragging their "lances," and
often their mates, behind them. This amphibious
assault, with troops sometimes numbering in the
thousands, occrrrs for onc re«son: lo produce
armies of offspring that will contiriue thc seasonal
invasions which have occur'reel so successl'ully
for about 200 vari/Ilrorr years.

Though we may tre~t this trgly and seemingly
useless «nimal, the horseshoe crab, with great
disdain, it is apparent th«t th» 'cr«b"  «hich is
not really; > crab,a t all but,r relative of the land
spider! is well-outfitted for thc life it is destined
to I is e.

Horseshoe crabs are found only in certain
parts of Asia, Indonesia, «ncl along our Atlantic
coast from Ganada to Florida as v ell as in the
Gulf, Yet, for some reason, the greatest nurnbcrs
are forrnd in Dela«are B«y and I on' Island
Sound, The spotty distribution ot this animal
has becra cltritc a puzzle to biologists.

I!trring most of tire year, horseshoe cr«bs
reside on the oce,rn and bai floors, s« imming or
washing onto ~hore only for mating, Of cor~rsc
not,rll horseshoe crab spa«ning is resr.ricted to
nights of thc full moon, btr t there are clear
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,acfvant,a�cs to these. periods. First, at. ni,ht., people
and avi,rn predators I'guf is!,arc mostly off thc
bc<aches. Secondfs, fufl moon coincides ss ith periods
o f h igh c r th an noma a I t id cs.

For Sf!,I>s nirag, the,rniraaalS Cr,ca I up to the tOp
nf thc hi,h tide raaark a,'ad fern,<les deposit c< "s just
with  n th c' water s I  . <Lch. An a<.cor11pa! vrng naal '.
then cr,a>vis or is pc lied over the 'nest" where he
releases sperm. l'c',aves c,an cover thc nest svith sancf
arad uSher the adcrltS ba I' TO sea  ir1 theory!.
Obviously, some indiv iduals get str,Inde i, but ss hen
thev are sl.uck ora their backs, the forbidding-look ir!g<
tails go into, action,rr!d tr > to lever the bocfy into
its cor rec.t posit io!1. I'Iracidentall y, the l,crace-like
tails are not poison-filled or in,my vvay dan-erous.
If you h,rvc. occasion to ri ht,a strancled horseshoe
crab, the Tail can be handled quite s,rfely.,'

ln thc cfays thaT follow matin«, horseshoe
crab eg s go throu h,a ~eries c>f changes   hich are
bc,rutifLII and f,cscinating tO  >hServc, For rnueh Of
The t.ime, cspCCially l.ow,ard the errd, the tranSparent,
mir!ute replie,aS c>f,acfcrlTS an be scen turning irrside
the tiny eggs. XVhcn the tides,are again higher than
raormal fin two weeks' timel, ssaves will sweep s,md
frc>m the neSt ancl a Ocrrrg hc>rsCShoe cr;IbS can
emerge ar!C! heaCI for the sea.

Prc>babfy The naa Ir! reasc>n the Seemir!gly
pr'imitive and clumsy horscshc>e crab h,rs c.ndured
thc. r, VagcS  !I tin.c ancl Civilization iS that vc.ry
little can be done with it. There divas,r period when
Incfians in this are,r made usc ol the tails as spear
tips, meat for foocl, arad shells as canoe bailers.
But because there vverc either tc>o few Indians or
too maray horseshoe crabs, the populatic>n of the
l,atter remained large despite harvestin . Since then,
hc>wcver, modern man has decided that the horsc-
shc>c cr'ab is quite inedible I'or tfaat The ~mall bit of
meat fourad in any One Crab iS nOt wOrth Seekingj,

On '. 4 no vs rl, !ten'IL! I TO 4'ed hOI seSf lou Cr.LbS to Cgg-
Ias in<' chickens resulted in c»Jd brc> vn-cc>lcarccl eg <s
a ith a na ISCating fl,cvc>r.

Earlier this century, someone deci led that the
plcratifLII hoI'SCSI'aoe CI IhS  Ould b<' gI'oLII1«rncl  ISecf
as fur Tilrzer, I his scheme av >r I'ccf frirly >veil unti! it
be<.arne far Cheaper tc> prod ICe chemical fer7iliLe S.

I c>clay, hcarSeshOe cr,abS arc s<!mCtir,lcS usccl as
b,rit;  !thCrS are mafieio ISIV choppccl up Or haul<ref
f<ar from w<atcr, sc> it is imp !ssiblc foi them to
Ictur'n bet<>re Clying c>f dCSsiCatiOn. Cl,rraa <liggerS
are partiCularly avIcf in thCir attcnaptS tO dCCimate
the pOpcrlatic>n bee,ILISe hoISCShOe Crabs h,cvc a
Stre!rag 1.,>St ' fc>r yOurag mc>lluSkS like Cl,ams. Fortcrn-
ately, the horseshoe crab h,rs been able to survive..
man's attacks. But will its luc.l <.nntinue?

4!! Irr!f! OrfcJ�/ rene�t c/i»C<iV<<!!' COC!la eleISnle'
the horSeshOe crab» s/~tc!S c o!!»ic/<-rcrb/I . r1 sc!b-
.st<!ncc called "/>:sc!te. "iso/crtec/ /ron! the cree!/L!r  's
b/cre-c olored b/ouc/, is pro>ir!g to be crsefcriin mc!r»<
Wc!y», mr /Crc/inc/cert!Cer rc'Se<!rC/'!. lf'/!c'r! irj !c'< ted i�!O
//!<' b/ooc/, lbc' /!<»c!te wrll r'ec!ct wltl! c'r!C/Oto.V!�s,
bcrrmfcrl mc!teria/» fO!!nc/in the cvc!lls or C<rtc!ir!
bc!cterici. l/Or»e»/!oe <.rah /y»c!te c c!n /!e//7 lo C/'eteCt
the p!esenCe Of Scrch Cor!tc!rr!incrnt~ir! b/oO</ a» Well
c!»i!! met/i Cc!ti o�» r!!cur! t for ocr! boo'!es.
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An Gtaject of Desire

~+en, be on the lookout' .Ladies, liold onto
fs~ 'g ~your hearts! There's a real cool number
in town and he can be quite a temptation. Believe
me, I' ve ~!ready fallen. Eyes bluer thara Paul
Ye»mari's. Great muscle tone. Hc's a terrific
athlete and an excellent swimmer, And he I nows

»hen to kccp his mouth shut. Hard on the our.sicle,
but a softy at heart, he's all animal!

Well, even thougla you can't d,ite the "blue-
eycd scallop," might you consider corisuming it?

The shellfish kno»ri as the scallop is, in manv
ways, a debonair cut above its relatives, the cl<ams
and musscls:

While onc can easily open,i can of clam
cho»der, for example, thc ele ant C:oiluilles

St. Jacques requires tender gourmet prepa-
rationon.

~ tVhile clam shells adorn rustic summer

cott,ages arid,if'e d ceo natcd and glveri, at
some point in e,ich child's life, as the most
gorgeous ash tray imaginablc, the delicate
fluted scallop is depicted in,irt and legend
as thc birthplace of Venus, the goddess of
be,iuty, and is often fOund in The art and
architecture ol classical cult,ures,

'tVhile any family can indulge in a rugged
d,ay of clam digging or mussel collecting,
thc elusive scallop can only be taken from
deep-sea fisliing boats and demands immedi-
,ite cleaning and icing due to the ephemeral
riature of its flesh.
'LVhilc thugs request "50 clams" in aclvancc
of their heist, or tell underlings to 'clam-
up," sc,illops spe,ik only of refined and
gentle things � like,a pretty scalloped edge
on a l,idy's collar, a decorative border to,i
piece ol furniture, or even a fancy potato
d ish reserved I o r c oni p,iny.

Anatomy of a Scallop

lt's not just thit wc treat scallops as bein
different. They ure quite different from other
' bivalves"  two-shelled irtvertcbratesl. First, there
,ire those magnificent blue eyes. Shining blue. In
«i aver;ige Si~e Sea scallop, there may be aS m,iny as
l00 eyes arranged in two rows around the outcr
cclge ol the ~hell. E,ich eyc is well-developed and
coritains many of the same elements as our o»n
retina, lens, and optic nerve.

While the optical I'uiiction of a scallop's
eyes may not be, is aclvaraccd as ours, they do at
least m,il c the scallop sensitive to light. The sliinc
is similar to that fourid in,a ni< ht,inim,ilwhen its
eyes are C,iuglat in thc glare of an approaching
headlight. It,ill clcpends on,i uriique I<aycr of tissue
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at thc back of thc eye which has special ref le«tive
properties. IVe do not possess this tissue,

The light-weight scallop shell has a character is-
tic shape which, once you'vc identified it, should
make any of the other 300 species vvith this type
of ribbing easily recognizable as a scallop. Pliny,
the Roman scholar, gave the scallop its scientific
name, Pec en, because ol its resemblance to the
are-shaped co mihs worn b v wom e n o f his day,
Scallops rlso have a unique straight. edge a«ross The
back of the shell where thc hinge is found.

Scallop Travel

Instead of "clamming-up" anti burying them-
selves as,r rcactir>n to fear, scallops have another
arrangement. IVhcn it is desirable tr> leave,rn are,r
on the double, scallops simply set their "mantle"
 thc soft, flowing tissue which sccretes thc shell
an«l protects a bivalve! against the shell in a cert~in
way � as we might purse our lips � an«f spit water
frt>m a point that is opposite to the direction t>f
expected movement, Forivard motion is accom-
plished hy stre rming water diagonally from both
siclcs of' thc back hinge. Il' yt>u v,rguely remember
your math lessons on vectors, the nct m<>vcment is
straight ahead. L ikcwise, rctrcat can be elfccted bs
forcing a jct Irom the frr>nt of the shell.

Prolonged "swimming" by a scallop is rather
comical with the animal appearing to «hop at l.he
w,rter while rapidly opening,md closirrg> its shell,
But sc,rllops do n >t spend all «lay dartirig around. >'s
peaceful Pe«terr ssill just rest r>n The soft sand>
bor.tom, in thc company of perhaps thousands ol
peers, and permil The currents to gently sway hirTi
To arid fro. II, however, a scallop bccornes too I r~s
and remains stationary for a Iong time, hc mai bc
wei hed down by colonies of barn rcles or sporlges
ct>vering his back. In this case, the scallop is said
to bc "abs<alomed."

Scallop Dining

Feeding is acct>mplished in thc same manner
as with other bivalves. Scallops hang their thin-
walled gills out of the shell, which can never close
tightly, and filter out all thc tasty morscls of a size
they can absorb. If you have ever seen a scallop in
a saltwaTer tank, it may have appeared to have a
fringe or beard around the margin of the shell.
Those are the tentacles, not thc gills, and thcs also
dangle in the current to g rther informatir>n rbout
odors or changes in water pr'cssure.

Adult «leep-sea scallops, preferring co!d-water
residence, are enjoyecl by a variety of cold-water
animals. Cod, plaice  a type of I'lounder!, wolffish,
and starfish arc among the sca! Iop's know n enemies.
The starfish sccms particularly ruthless in its method
of predate>n, f hose suction cups, which enable the
animals to cling to rocks fr>r survival, also «an exert
great fr>rcc where ~srappcd around a sc,rllop. Since
the scallop «an't clos« tightly anyway, letting,r
star!'ish catch up with it inst>res a speedy demise.
Once the shell is open, t,he starfish's str>mach sht>ots
out of its mouth <and proceeds to digest the me<el,
w ith i'el islr.

But wt are also prcdatoisof the scallop. Lin!ikc
the star! ish, wt are .somevvh >t p trtir ular and
generally eat only thc squarish addu«tor muscle
rcsponsiblc for snapping the shell shut. Thc two
types of s«a!lop found here,rre thc large «leep-sea
scallop with its nairr>wig ribbed shel! a»ti gulp-
sizcd meat, anc! the bay scallop with;ts smalle~,
more lerrdcr offerings M'hile thc bal sariety is
usually mt>rc expensive, m,my people picfer it.
To me, thev both taste cquallv deli«it>irs. What s
your verdict?
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c

P el. Say it slowly. E-e-e-e-I. For most of us,
just t.he vvord alone is enough to instigate a

rapid message relay between our br«ins aracl
tummics. The re«ction is swift. The nose wrinkles
up, the teeth clench ti hlly  lest a meal of ecl tries
to force ir.self past, our lips!, an<I there m,ry bc a
slight twinge ol nause t. E-c-c-e-I. Even lhc mouth is
left in position to form thc mc>st natural espressic>ns
of repulsion. Uggh! lech! Yucch! Yet in many other
countries of the world, including those with out-
standing cuisines like China, France, «nd Italy, the
word connotes such scrtrmptiousness that it starts
stomach juices gushing. But more about its delecta-
bility l,<ter,

Thc eel is a fascinating «nimaI that has suffered
unfairly frc>m associatiora «vith two biologically
unrelated lish: electric eels and parasitic. lamprey
"eels"  the latter being long, sucker-mouthed fish
that are cluing,r job depredating sport fish in thc
Great L,rkcs!, Incidentally, eels ure fish, but if you
«lvvays thorrght they were some kind of snakc, or
eVen a vvorm, you have lotS Of Comp,lny.

Admittedly, eels arc. slimy. The slime layer
permits thc fish, normally a gill breather, to respire
directly through the skin. This,ldaptation makes
it possible for eels to rem,lin alive outside ol water
for several days, as long as they «re kept cool and
damp. It alsu explains how eels can turn up in
poncls and lakes that have no outlets. Dur ing
migrations, eels arc known to wriggIc along on
moist land for short distances when insurrnount-
ahle obstacles,! ikc huge dams, hinder' their progress.

Until about l 922, the life cycle of eels
remained quite a mystery. No one had ever scen
eels laying eggs or noticed «ray fish distinguishable
as newly hatched baby eels svvimming in our lakes
and strcarns. 1'he ancient Greeks, as clever as they
were, thc>ught that eels arcise from horsehairs which
h,lcl fallen into stream~. Even Aristotle rcm«ined
in thc dark, claiming t'hat it was <II a matter' of
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!poia t illeoLls geri»I atro ra tll tt c ai>sed m,i iiire eels
to spring froni tlie bottom niud of l,ikes.

Act<rally, thc confusion over' e»ls iri;incient
times is irndcrst,ariclable. I-.cls belong l.o,i select
roup ol fish th,it,ir» able To change sexes «lien

liig<h popul<ation densities clict<ate that,«in»-
reproducing mile would bc prefei able to,i fern,ilc
cgg f,actor y. As,a icsiilt, m,iles,i»d fcmalcs are
conipletely ideril.ic,il »xc»pl. for a microscopic
ov,iiy foiiricl in flic f'em,il»»el. That «ay, little
complex i.rigirie»ririg is rie»ded in order to cffc<.i
ihe tr;insition To iriother gender.

Scicnti»ts;ire rio«sure tliat iiew gener«tions
of eels are cre,ited in tlie followiiig «ay: mature
f<'male ccls, thc predomiri,inT sex found in fresli
«ater, le,ive their homes sonic«herc between
their seveiith and fifteeiith year and aim for thc
ocean. The ultim,ite destination, for both
Americ,in,ind Europe,in species of eels, is,a strange
vegct,itiori-chokccf part of thc Atlaritic, located
,iboirt j,500 miles olf thc coast of Florida, and
I no«n as thc Sargass<> Sea.

As thc ladies s«im downstream to meet males

hovering near the rivers' mouths, their normal
olive-grec» coh>r grows blacl ind they stop eatirig,
thc primary activity in their five» until this poilit.
It is obvious thaT this «'ill bc their last journey since
the internal cli estivc orgaris also begin to dc terioraTc
cluring thc long tick, Upon rc,aching the S.argasso
Se,i, ii m<iy well be that. a short mating ritii«I,
perfoniied iip io,i cfu,ar tcr mile bcnc ith i.he «atcr's
surface, is the last evciit in the life of',i fema.le eel.
tVith a release of' i.«o to f'our million eg s, her
iisefulnes» is spent, and bi<>logists conjccturc That
the riew mother then siriks»lowly into the
depThs of thc Sargasso and dies.

When the eggs hatcli, transp, irent Ic if-sh,aped
l,iiv,ie, which be,ir little rcscmblancc to adult eels,
,ire rele,ised. It theri ta!'es about,i ye ir for the
American spec.ies to firid iis way to our Atlantic

shore while the Europe, in eels, c,irefully pro-
gr,imm»cf to head only for Europe, do riot turn up
on its co,ists for ibout t«o,i»cl a half i eais. Upon
entering co,ist.il waters, tlie inch-and-,i-half-long
fish, still transp ircnT and rao«called "glass eels,"
stav aroiind river raaouths until thew double in

size. Then as 'elvers," the youri<' eels begin their
migr,itions into fresh«ater lal cs aii<f cr<.cl s, This
is also thc st,ige at «hicli eels become commercially
v,i I u,ib I e.

Jap,»i is orle coiiiitry th,it h,is cuir.ivated,in
iiis,itiable hunger for eel meat. It's no «onder,
really, th,it this I'ish should be a gastronomic joy.
Eel flesh is reported to be very whit<. and tender,
it l,icl s tiny bones, and is devoicl of the char-
,ict»i istic,<if v "f'ishy" i aste. Also, the body is almost
pure muscle «hich, when cooked, translates into
load» of meat « ith little waste.

Thc Japanese,and Taiwancsc,ire masters at
exploiting resources from the sea which sur round»
them. Not oiily are oysters,ind seaweed cultivated,
but eels as well. These people have developed a
remarl'able system «herc eels taken aT the elver
st,age can bc raised to maturity in captivitx in;i
frictiori of ihe time it wo~ld t,ikc in the wild,

I hey h,ive cnc<>untercd problems, thoirgh. A few
i ears,igo, ricarly all of the Japanese elver stock
«,is er,idicaicd bc<.ause of «atcr polliition and
disc,ise. At the s ime time, I aiwan's elver stocl.
suffered a disastrous drought. As a result, these
countries begari clamoring for fresh supplies f'rom
our Fast Coast.

Consecfuentfy, celiiig, or rather the tal'ing of
elvers, has gro«ra so rapidly in some states that
« ise environmental controls do not yet exist which
«ould fin>it the number of licenses or eels tal'en.

>Vhile most environment~i officials,ire aware that

such bou»iif'ul t,il'ing of tomorrow's breeding
stock can mean cloom for the species, it takes time
to conduct the necessary popul,ation surveys re-
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qt<ircd to prove tha! such laws are necessary.
Fortunately, most ~tates, including Dclavvare, are
now «cll on the way to nsaking sure that their eels
are receiving the prote tion they deserve.

If you fish, there is no need to feel guilty
if vott catch an eel and want to scc «hy so many
Furopean and Asian ountrics desire its flesh. It is
only thc vast commercial fishery for young eels
which is ot ecological concern. One way to both
kill and rcmove thc slime from an eel is to cover it
«ith salt, There is no need to provide grisly detail
as to what happens next, but this method docs the

job. The ecl can then bc skinned and cut into
irach-lon ~ picccs, dipped in I'lour or your favorite
fish batter, and fried. Or you can gct fancy and I ind
recipes for the classic Englislz jellied ecl, Italian
roast eel  eaten at Christmas Icastsl, German
smol ed eel, slew England-style ecl, potato, and
onion casserole, or Belgian ecl smothered in green
herb s,tuce. I'erhap» once you'vc tried eel, a fishing
trip on which only eels are caught may no longer
be struck I'rom memory. just think of the possibility
for fish stories: "I caught a fish that was almost a
vard long!"
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ell your lriends th«t the seafood buff'et you
enjoyed last eve nirtg featured Homarus

americanus, Cram»ostrea virginica, 41yti!us edulis,
Aequipecten irradians, «nd Paralicthys cientatris
 lobster, oysters, mtrsscls, bay scallops, and summer
flounderl and they'rc likely to call you crazy or
obnoxious and w«lk avvay. But there are reasons
why «substantial number of people «lways use
the~e lengthy Latin and Greek names, and it's not
just to impress or confuse us.

First., some b tckground. The c«pit«lized first
word of «scientific name refers to the organism's
"genus." The second word is thc "species.' Two
very closely related animals will often share the
same generic name. For instarice, Feiis is the genus
of many ariirnals in the cat family mountain lions,
jaguars, ocelots,,«id house cats, to name a I'ew.

Already we have one good reason for using
scientific names. I hcv show relationships. Ccinis
is a genus that draws together wolves, coyotes,
and dogs. Prunus labels a surprising number of our
fruit-bearing trees, such as cherrics, almonds,
plums, and peaches. Iritercstingly, only a few of
the many cralis found in this area sharc the genus
name Cancer. Yet "cancer"  L«tin for crab! h;ts
become sy nonymous w ith crab-like characteristics-
whcthcr they «re manifested iri the sky or in,r
discase-ravaged bodv.

One firoblem that arises through the use of
common rather than scicrttific names is th,tt
different plantszr anim,tls sometimes acquire thc
same common names, Thcrc «re a fair number of

people on thc Atlantic Coast v ho call that hrriwn,
armor-plated be,rst o» our shores a I'ing crab. No
wonder they become ill vvlien they scc ki»g cr,rb
legs on the menu at a faricy rest«urant, Acttrallv,
the ar rnor-plated, spike-t,riled "horseshoe crabs"
have no conncctior1 at,rll to our m«r ket crabs.
iimuiu» polypiiemu»s a nearer rel«tive of the
taran t u I a!
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Rockfish is the fishermen's name for the sea
bass caught in our 'New England states. If you
catch a rockfish in Delaware, a striped bass will be
dangling at the end of your line, Are sea basses
and striped basses closely related? Sce for yourself,
The sea bass is C entropristis strr'ota; our striper is
Rocclfs srr,vrrlr/l5.

On the other side of the coin, instead of one
name describing several different animals, some-
Timcs several different names describe one animal.
Hook a C>:noscian regs/is in Delaware and it's a
weal. fish; in Boston, it's a squctcague; down South,
you' ll have a grey trout, All this can get pretty cora-
I'using. Imagine the Cape Cod«ter who goes fishing
in Dclaivare: "I' ve ~ot a squeteague on my line,"
says the visitor, "IVope," says the host, "that's a
weakfish," "I'm sure it's a squeteague," "VVeakfish!"
"Oh... is it good to eat?

If you'rc a clam eater, you have probably
become dizzy at some time in your life over the
offerings of little necks, «herrystones, quahogs, and
hard clams. Did arsy one ever tell i'ou they' re all the
same thing, hut at different stages of growth? If
not, you I'now novv,

Perhaps most pitiful of all in the controversy
over trsing common vs. scientific names are the
countless plants,tnd animals that have not attracted
sullicient hrrman interest to merit common names,
How many creepy-cr,tiily things on our shores arc

simply called ivorms or snails? Have you any idea
of how many kinds of shells have been incorrectly
ascribed to clams? It's ivorse still with plants. On
the coast they are mosT often identified in one of
the following ways: "It's a weed," "It's a pretty
floiver," or "It's seaweed."

Of course, those plants,tnd animals that do
catch our lancy sometimes acquirc names that arc
beautiful, spunky, or just fun-on-the-tongue,
Imagine ivhat these fish look like � clecorated war-
bonnet, monkey face pri«klehack, alftopsail,
sarcastic fringchead, and oyster toadfish.

Scientific names, too, can sometimes be
help fully descrip tive. Par o/icrhys c/en/rrtrzs, the
summer flounder or fluke, is a fierce predator,,rs
flal fishes go. Oenicrtrrs refers to its rlistiractivc set of
choppers. tVe know that. the blue mussel is edible
because its name, A7yti/rrsedu/is, tells us so. You
really iiouldn't want to eat ani of thc other mussels
in our area. The h,rrd-sheIIed clam, or quahog, is
called,1fercerraria rnercenari a, Considering that these
shells were once used as wampum, the word
"mercenaria," meaning "one who serves only for
moraev" or 'greedy,' is quite appropriate.

Some point.s to poradcr and perhaps some
justif'ication for the persistence of those yar'd-long,
urapronounccablc s«ientific names. After all, a
clam by any other nrmc ivould taste as good.
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Bluehsh: Piranhas
of Delaware

ovc over Shark, your f'earful reputation
is about to be dimmed. Enter Bluefish,

and display your awesome credentials:
Bluefish, like sharks, have razor-sharp teeth.

But sharks are somewhat. discriminating, while
schools of young "snapper" bluel'ish will munch
on everything and anything in their paths... in-
cluding brothers and sisf.ers who get in the vvay of
those well-designed "chopping machines."

Wherever found, bluef'ish are renowned for
their tendencies to charge through schools of fish,
consuming relatively little compared to the grue-
some battlefields of maimed and dying victims left
behind. This habit ol taking a fev bites out of
everything in sight has not endeared the bluefish
to fishermen, especially those anglers trying to land
something other than bluefish � weakfish, for
instance. When the blues are running strong, it' s
not unusua! for weakfish fishermen to find that

every third or fourth fish hauled in is missing a
chunk of' its bod!.

lt has been suggested, but not proven, that
bluefish may have played a part in thc decline of
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Chesapeake Bay's striped bass population, Ten to
fifteen years ago the Bay was teeming w!th striped
b,iss; at the same time, there were few bluefish in
the Bay. Today, the situation is reversed.

Estimates are that bluefish eat ~bout twice
their weight in live food each dav, Even after a full
meal, however, a choice dinin opportunity, such
as a schoo! of menhaden swimming by, can prove
irresistible tc> the bluefish. In the worst tradition
of the declining Roman Empire, bluefish have been
knoivn to vomit an earlier dinner so they may
contiriue their least.

Bluefish in the midst of a feeding frenzy can
bc every bit as dangerous to swimmers, divers, and
accidentally-overboard boaters as sharks. Any
fisherman who has seen a "war p,!rty" of bluefish
leave a trail of blocid and shredded fish in its wake
is, at the very least, respectful c>f their power, A
person caught in the middle of a school of frenziec!
bluefish wc>uld certainly suffer- ancl perhaps bc
gnawed to the bones.

Unlike sh,irks, bluefish arc aggressive on land
as we! I as in water. Catching bluefish is tricky
because they see unus~~lly v ell out of water and
can capably aim those cc>nstantly-running iaws at
their captors. Vc>st experienced fishermen use long-

handled pliers to extract their hooks from bluefish
or, in mcire difficult cases, permit the landed blue-
fish to I eep a well-swallowed lure. it's been said
that the last part of a bluefish lo die is its mouth.
That may not be too much of an exaggeration,

While the bluefish's pugnacious personality is
not universally appreciated, sportfishcrmen who
crave a good fight are enthusiastic about blues.
Poundal for pound, bluefish are considered un-
matched in scrappiness. In fact, if bluefish came
in 100-pound sizes  the largest officially-landed
blue is just over 30 pounces!, it would take
Herculean strength to catch them.

I 'nlortunatcly, diners do not always appreciate
the bluefish, and many angIcrs v ho accumulate
large catches of blues will throw them out or ive
them .iway, The reason is that bluefish can bc
stronger tasting than some of the more popular
cc>mm ere ial ly-caught fish like f1 ouncler and
haddock. I-lc>wever, careful handling of hlucfish-
by bleeding ancl then icing as soon as they arc
caught � makes them particularly delectable,
Smc>king is a fine method lor preparing older blue-
fish, which are generally more oily-tasting than thc
s! iap per s.
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Elvers, 35
Erosion, 13, 14

Aids to navigation, 9-10
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Ammophila, 12
Ass ate agu e I sl an d, 20-21
Atlantic Ocean, 5

Bacteria that consume oil, 16
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Bald eagles, 18-19
Barrier islands, 13-14, 20
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Bird mortality, 16, 17, l9
Birdv'atching, 18
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Bitir! g midgcs, 3, 4
Bivalves, 32, 33
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Channel, 9, 27
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Clams, 24, 25, 32, 38
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Cor! !inenfal Shelr, 16
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Crabs, 24, 25
Currents, 5, 6, 7, 8

Dchraak, 28
Dcerf lies, 3
Delaware Bay, 26
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Digger wasps, 12
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Dunes
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traveling dunes, 12

Dune line, 1 I, 12
Dusty miller, 12

I aithlul Steward, 28
Fatty fish, 22-23
Fertilizer, 31
F i sh cry, 35-36
Flood, 11
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shellfish, 25
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Navigational aids, 9, 27
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Ocean disposal, 16
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Opossum, 12
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Seal ood, 22-25, 35, 36, 40
S e asi d e gol dc n rod, 1 2
Seawalls, 11
Sewage, 16-17
Sharks, 39, 40
Shell fish, 24-25
Shoals, 9
Shoiebirds, 18
Shrimp, 25
Species, 37
Sportfisherrnen, 40
Stabl» flies, 3,4
Starfish, 33
Striped bass, 38, 40
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Tabanid flies, 3,4
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U.S. Coast Guard, 9
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