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CS F O R  S P O N S O R  SU B ST IT U T E  F O R  H O U S E  JO IN T  R E S O L U T IO N  N O . 25(R E S)

IN  TH E LEGISLATURE OF T IIE  STA TE O F  A LA SK A

N INETEEN TH LEGISLATURE - FIR ST SESSIO N

BY THE HOUSE RESOURCES COMMITTEE

Offered:
Referred:

Sponsor(s): REPRESENTATIVE GRUSSENDORF

A R E S O L U T IO N

R ela tin g  to  a  b a n  on  traw ling  in the easte rn  G u lf  o f A laska  east o f 140 degrees 

w est long itude .

B E  I T  R E S O L V E D  BY T H E  L E G IS L A T U R E  O F  T H E  S T A T E  O F  A L A S K A :

W H E R E A S  the eastern G u lf o f A laska has been a sign ificant hook and line  fish ing  

j area for alm ost 100 years and m ost o f the high value fisheries in the area are fully utilized by 

il the hook and  line fishing fleet; and
I

W H E R E A S  the level o f trawl fishing effort in the eastern G u lf o f  A laska is expected 

to exert undue fishing pressure on fish stocks in the area and displace traditional hook and line 

fisheries; and

W H E R E A S  foreign traw l fishing in the G u lf o f  A laska  resulted  in  depressed  

populations o f  several species o f  rockfish; and

W H E R E A S  the eastern G u lf o f  A laska contains a  un ique assem blage o f  valuable 

rockfish  species in am ounts small enough that the rockfish stocks cou ld  be easily  dam aged  

by large vessel activ ity ; and

W H E R E A S , under federal fishing regulations, if  any single species in  the rockfish  

com plex  reaches its overfishing level, the entire rockfish com plex and any o ther fishery  that
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m igh t take any o f the overfished rockfish species are closed; and

W H E R E A S  the trawl fishery in the eastern G u lf o f A laska can significantly  disrupt 

the traditional fisheries on which 3,000 Southeast A laska hook and line fisherm en depend; and 

W H E R E A S  the narrowness o f the continental shelf and continental slope in the eastern 

G u lf  o f  A laska concentrates trawl fishing effort in a  sm all area and as a result prevents 

recovery  o f  trawl fishing areas and m ay perm anently im poverish the ecosystem  o f  the eastern 

G u lf  o f  Alaska; and

W H E R E A S  the Southeast A laska area contains lim ited sm ooth  bottom  areas suitable 

fo r traw ls, but m any rocky areas that support an abundant, d iverse, but fragile deep w ater 

habitat; and

W H E R E A S  the im pact o f traw l roller gear and trawl doors could  significandy affect 

corals and associated  hard bottom  species; and

W H E R E A S , only by closing the eastern G u lf o f  A laska east o f  140 degrees west 

longitude to trawl fishing, will the unique assem blage o f local m arine resources be protected;

B E  IT  R E S O L V E D  by the A laska State Legislature that the N orth Pacific F ishery 

M anagem ent Council through the U nited States Secretary o f C om m erce is respectfully  

requested  to im m ediately im plem ent perm anent regulations closing the eastern G ulf o f  Alaska 

east o f  140 degrees w est longitude to pelagic and bottom  traw ling.

C O P IE S  o f  this resolution shall be sent to the H onorable R on B row n, Secretary, U.S. 

D epartm en t o f  Com m erce; the H onorable Richard B. Lauber, ch a ir  o f  the N orth Pacific 

F ishery  M anagem ent Council; and to the H onorable T ed  S tevens and  the H onorable F rank  

M urkow ski, U.S. Senators, and the H onorable Don Y oung, U.S. R epresen tative, m em bers of 

the A laska delegation in Congress.

L
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F e b r u a r y  2 0 , 1 9 9 5

S S H J R  2 5 , " R e la t in g  to  a  b a n  o n  t r a w l in g  i n  t h e  e a s t e r n  G u l f  o f  
A la s k a  e a s t  o f  1 4 0  d e g re e s  w e s t  lo n g itu d e .

I  h a v e  in t r o d u c e d  S S H J R  2 5  i n  r e s p o n s e  to  c o n c e rn s  ex p : e s s e d  b y  S o u th e a s t  
f i s h e r m e n  fo r  t h e  d e v a s t a t i n g  im p a c ts  o f  t r a w l  f i s h e r ie s  o n  t h e  c o n d it io n  o f  
t h e  r o c k f is h  s to c k  a n d  o n  t h e  d e l ic a te  h a b i t a t  o n  t h e  b o t to m  o f  S o u t h e a s t  
A la s k a  w a te r s .  T h e  le v e l  o f  t r a w l  f is h in g  e f fo r t  in  th  e  e a s t e r n  G u l f  o f  A la s k a  
i s  e x p e c te d  in  in c r e a s e ,  r e s u l t i n g  i n  d e p r e s s e d  p o p u la t io n s  o f  s e v e r a l  s p e c ie s  
o f  r o c k f is h  a n d  d a m a g e  to  t h e  f r a g i le  d e e p  w a t e r  h a b i t a t  i n  S o u th e a s t .

T h e  s p o n s o r  s u b s t i t u t e  m a d e  t h e  fo llo w in g  c h a n g e s  f ro m  t h e  o r ig in a l  
r e s o lu t io n :

p a g e  1, l in e s  1 - 2  w a s  a m e n d e d  a s  fo llo w s:

" R e la t in g  to  a  b a n  o n  t r a w l i n g  i n  t h e  e a s t e r n  G u l f  o f  A la s k a  e a s t  o f  140  
d e g re e s  w e s t  lo n g i tu d e ."

p a g e  1, l in e  12  a d d e d  a  n e w  w h e r e a s :

" W h e r e a s  t h e  e a s t e r n  G u l f  o f  A la s k a  c o n ta in s  a  u n iq u e  a s s e m b la g e  o f  
v a lu a b le  ro c k f is h  s p e c ie s  i n  a m o u n ts  s m a l l  e n o u g h  t h a t  t h e  ro c k f is h  
s to c k s  c o u ld  b e  e a s i ly  d a m a g e d  b y  l a r g e  v e s s e l  a c t iv i ty ;  a n d "

p a g e  1, l in e s  15  - 16; p a g e  2 , l in e  1 r e w o rd e d  a  w h e r e a s :

" W h e r e a s ,  u n d e r  f e d e r a l  f is h in g  r e g u la t io n s ,  i f  a n y  s in g le  s p e c ie s  i n  t h e  
r o c k f is h  c o m p le x  r e a c h e s  i t s  o v e r f is h in g  le v e l , t h e  e n t i r e  ro c k f is h



c o m p le x  a n d  a n y  o t h e r  f i s h e r y  t h a t  m ig h t  t a k e  a n y  o f  t h e  o v e r f i s h in g  
r o c k f is h  s p e c ie s  a r e  c lo se d ; a n d "

p a g e  2  l in e s  13  - 1 4  w a s  a m e n d e d  a s  fo llow s:

" W h e re a s ,  o n ly  b y  c lo s in g  th e  e a s t e r n  G u l f  o f  A la s k a  e a s t  o f  140  
d e g re e s  w e s t  l o n g i tu d e  to  t r a w l  f is h in g ,  w ill  t h e  u n iq u e  a s s e m b la g e  o f  
lo c a l m a r in e  r e s o u r c e s  b e  p ro te c te d ;"

p a g e  2  l in e  16  w a s  a m e n d e d  b y  d e le t in g  t h e  r e f e r e n c e  to  e m e r g e n c y  
r e g u la t io n s .

I  a p p r e c ia t e  y o u r  c o n s id e r a t io n  i n  s c h e d u l in g  a  h e a r i n g  fo r  t h i s  r e s o lu t io n  in  
y o u r  c o m m it te e  a t  y o u r  e a r l i e s t  c o n v e n ie n c e .

T h a n k  y o u .
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S P O N S O R  S U B S T IT U T E  F O R  H O U S E  J O I N T  R E S O L U T IO N  25

" R e la t in g  to  a  b a n  on  t r a w l in g  in  th e  e a s t e r n  G u l f  o f  A la s k a  e a s t  o f  140  

d e g re e s  w e s t  lo n g itu d e ."

S o u th e a s t  A la s k a  h a s  a  u n iq u e  m a r in e  e n v i r o n m e n t .  T h e  d e l ic a te  

m a r in e  e n v i r o n m e n t  d i f f e rs  f ro m  n o r th e r n  a r e a s .  I t  i s  e x tr e m e ly  v u ln e r a b le  

to  lo n g  t e r m  d a m a g e  to  t h e  h a b i t a t  o f  th e  b o tto m . S o u t h e a s t  A la s k a  a ls o  h a s  

a  lo n g  h i s to r y  o f  lo n g lin e  f is h in g  o ffs h o re . T h is  e c o n o m y  is  t h r e a t e n e d  b y  th e  

a c t iv i t ie s  o f  th e  fa c to ry  t r a w le r s .  T h e  s p e c ie s  a f fe c te d  b y  th e  t r a w le r s  a r e  

fu lly  a l lo c a te d .

S o u th e a s t 's  m a r in e  e n v i r o n m e n t  h a s  p ro v id e d  lo n g lin e  f i s h e r s  th e  

o p p o r tu n i ty  to  m a k e  a  l iv in g  fo r o v e r  a  c e n tu r y .  T a r g e t e d  s p e c ie s  o f  h a lib u t.,  

s a b le f is h ,  s h e l f  ro c k f ish  a n d  cod a r e  c a u g h t  o n  lo n g lin e s  w i th  l i t t l e  d a m a g e ,  i f  

a n y , to  t h e  b o t to m  o f  th e  P a c if ic  sh e lf . M o s t  o f  th e  lc n g l in e  v e s s e ls  a r e  s m a ll .  

I n  m a n y  s m a l l  to w n s  c o m m e rc ia l  f is h in g  i s  th e  o n ly  c o m m e rc ia l  o p p o r tu n i ty .

I  h a v e  in tr o d u c e d  t h i s  r e s o lu t io n  a t  th e  r e q u e s t  o f  th e  A la s k a  L o n g lin e  

F i s h e r m a n 's  A s s o c ia tio n . I  b e lie v e  i t  i s  a  good  c o m p ro m is e  w i th  th e  t r a w l  

f le e t  a n d  p r o te c ts  a  g e n e ro u s ly  p ro d u c t iv e  m a r in e  e n v i r o n m e n t  f ro m  h a r m .  I t  

a ls o  w ill p r o te c t  a n  i n d u s t r y  t h a t  i s  fo r t h e  m o s t  p a r t  lo c a l ly  o w n e d  a n d  

o p e r a te d  a n d  w h ic h  p ro v id e s  g r e a t  r e t u r n s  to  th e  c o m m u n it ie s  a n d  th e  

e c o n o m ie s  o f  th o s e  c o m m u n it ie s .

I r e s p e c tf u l ly  r e q u e s t  y o u r  s u p p o r t .
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I V V  A l l t a n c c  H /V  P r o v id e r  

I*. O . B ox 4 6 9  
K o f l l r f k , A la s k a

M arch 6, 1995

The Honorable W. K Williams 
Co Chairman
House Resources Committee 
Alaska House of Representatives

VIA FAX: 907-465-3793

Rc: A Resolution relating to a ban on trawling in the eastern Gulf of Alaska cast of 140 
degrees west longitude.

Dear Chairman Williams:

The resolution relating to a ban on trawling will have some repercussions on the scallop 
fishery which takes place in the eastern Gulf of Alaska. Significant commercial beds of 
scallops occur east of 140 degrees west longitude. Though the ban on trawling would not. 
directly ban scalloping, tire draft scallop FMP currently being written by the North Pacific 
Fishery Management Council incorporates all of the areas closed to bottom trawling so 
that they are all also closed to scalloping.

The scallop fleet is required to have 100#/o observer coverage and so has gathered a 
significant number of observations on bycatch and catch in this fishery in the eastern Gulf. 
The bycalch in this area is termed by the biologists as ‘’minimus” - meaning that bycatch is 
insignificant. Our own vessel has never caught a rockfish nor have we fished in or caught 
any coral. In fact, tire areas considered sensitive including those containing coral forests 
have already been dosed to scalloping by the Board of Fish. We had no objection to 
dosurcs of those areas as no commercially important scallop resources exist there am! 
closure would prevent any novice scallopers who were not aware of this from entering an 
area and potentially causing problems.

We would request that this Resolution be amended to specifically exclude scalloping as the 
scallop fishery does not impact any rockfish stocks nor any other species other than 
weathervanc scallops. Thank you for the opportunity to comment.

Sincerely,

Mark P. Kandianis

PHONE 907-4*6-6002 
E A X  9 0 7 -4 * 6 - 2 6 1 7
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I I .  BACKGROUND REVIEW

The term "coral" is applied to several diverse orders within the 

Phylum Coelenterata (Table 1). This study covers those orders of 

Coelenterates having corals found in Alaska. These include the orders 

Alcyonacaa (soft corals), Gorgonacea (sea fans or horny corals), and 

Scleractinia (cup corals, stony corals, or hard corals) in the class 

Anthozoa, and the order Stylasterina (hydrocorals) in the class 

Hydrozoa.

The morphology of corals varies. The living tissues are composed of 

polyps, each with a mouth surrounded by tentacles. Some species are 

composed of a single polyp, others are colonies of many polyps. 

Certain corals are upright and display varying degrees of branching, 

while others are low growing, encrusting forms. Corals vary in size 

from less than 1 cm to over 1 m. The skeletons of corals consist of 

spicules which are embedded within or are deposited outside the living 

tissues. The chemical composition (hardness) and size of the skeleton 

are important in determining the commercial value of each species.

Sexual reproduction usually takes place between individual polyps or 

colonies, since sexes in most corals are separate (Lacaze-Cuthiers 

1864; 3ayer and Weinheimer 1974; Grigg 1977; Weinberg and Weinberg 

1979). Female colonies harbor the eggs, which are fertilized by sperm 

from male colonies. Fertilized eggs develop within the female polyps 

into planula larvae.

The planula larva of many species has never been observed (Stimson 

1978); those that have been studied are usually large (between 0.5 and 

2.5 mm long), pink, ciliated, and slightly negatively buoyant (Sevens 

1981). The larvae usually live between 2 and 10 days (Lacaze-Duthiers 

1864; Gohar 1940; Kinzie 1973; Grigg 1977; Weinberg and Weinberg 1979) 

although some have been reported to survive up to 90 days in the 

laboratory (Vaughan and Wells 1943; Grigg 1979).

3



Table 1. Coelenterata Systamatics. Orders covered in this study are 

asterisked (*).

Phylum Coelenterata

Class Anthozoa 

Subclass Octocorallia (Alcyonaria)

* Order Alcyonacea

Order Coenothecalia

* Order Gorgonacea

Order Pennatulacea

Subclass Hexacorallia (Zoantharia) 

Order Actinaria

Order Antipatharia

Order Ceriantharia

* Order Scleractinia

(=Madreporaria)

Order Zoanthidae

Class Hydrozoa 

Order Hydroida

Order Milleporina

Order Siphonophora

* Order Stylasterina

Order Trachylina 

Cl*ss Scypnozoa

Common Marne; Distribution

Soft corals, sea strawberrias; 

found in Alaska.

Blue coral; found in tropical 

Pacific reefs.

Sea far.s, fan coral; found in 

A1aska.

Sea pens, sea pansies; found in 

Alaska.

Sea anemones; found in Alaska.

Thorny corals, black coral; 

found in tropics, subtropics.

Cerianthids; possibly in Alaska1 .

Stony corals, cup corals; found 

in Alaska.

Zoanthids; not in Alaska.

Hydroids and jelly fish; found 

in Alaska.

Fire coral, millepores; not 

found in Alaska.

Jellyfish; found in Alaska.

Hydrocorals, hard corals; found 

in Alaska.

Jellyfish; found in Alaska. 

Jellyfish; found in Alaska.

* Covered in this study 

1 Or. 8ruce King, personal communication



Planula larvae either swim, crawl, sink and perhaps float after being 

released. Planula of most corals are not usually dispersed very far 

from parent colonies (Fritchman 1974; Gerrodette 1981). The larva of 

one species creeps down the parent colony and settles nearby (Kinzie 

1973). Larvae of other species can crawl and settle up to 40 m away 

(Weinberg and Weinberg 1979). There is one report of planula larvae 

floating (Butler 1980), but this observation has not been substantiated

The planulae settle, often on current-swept solid substrates, and 

undergo metamorphosis into the primary polyp stage. Only a very small 

fraction of larvae reach this stage; many are lost by landing on 

unfavorable suostrates, others are eaten by predators, while still 

others are abraded and smothered by sediment and algae. In colonial 

species, subsequent budding (asexual reproduction) of tne primary polyp 

stage produces additional polyps, each with a moutn surrounded by 

tentacles; these polyps form and share a common skeleton. The colony 

continues to grow by budding more polyps and secreting additional 

skeletal material .(( Growth of most corals is believed to be slow and may 

require over_100 years to reach maximum size, f f

Causes of adult mortality include physical factors such as smothering 

by sand (Grigg 1977), toppling of large colonies by storm waves 

(Birkeland 1974), weakening of skeletons by boring organisms (Dr. 

Richard Grigg, personal communication), freshwater runoff, and exposure 

to air during extreme low tides. Biological factors include inter­

specific competition with other coral species, and predation. Corals 

compete with each other for space and light by overgrowing one another 

and/or by digesting adjacent colonies. Coral predators incluoe snails 

(Kinzie 1973, Birkeland 197^), fish (Randall 1967; Clarke 1963), 

polychaetes (Dr. P.. Kinzie, personal communication), starfish anc 

nudibrancns (Sebens, personal communication). Recently man has caused 

mortalities as a result of thermal and chemical pollution from power 

plants, sewage (Smith et al. 1973), and oil and gas exploration and 

development (Dept, of Commerce 1979; Loya and Rinkevicn 1980).



Coral distribution and abundance is affected by substrate size, cur­

rents, depth, and temperature. Most coral species require a solid, 

rocky substrate to survive, however, a few can live on sandy and muddy 

bottoms. Currents bring food, reduce sedimentation, and may assist in 

larval dispersal. Depth is important because of its relationship with 

other factors such as light, temperature, salinity, oxygen, and wave 

action. Light is necessary to many tropical, reef-building corals 

harboring commensal algae, which produce the necessary food for the 

host coral. Temperature is known to control the distribution of reef 

forming corals and the reproductive activity of certain temperate 

species (Grigg 1979). Corals are often found in association with other 

species and can provide a habitat for fish and invertebrates that fish 

might feed on.
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Coral Loss Could Deplete Fish Stocks
by F rank  S ax ton

An Im p o rtan t n u rse ry  a re a  for tn rak lh l an d  s n a p p e r  Is lo c a te d  In ono  of th e  two 
declin ing  c o rc l b e d s  In T asm an  Bay.

In a recent study of the history of the 
beo's, local fishermen were asked to 
compare cond itions in the past with 
those prevailing today. The most im­
portant find ing was that the Separa­
tion Point coral bed has been the site 
of a vast nursery of juvenile taraklhi 
and snapper. This nursery environ­
ment has all but disappeared, and 
there is cause for concern at the extent 
to which this will be detrimental to fu t­
ure stocks o f these spedas.
The coral Is a bryozoan. It usually 

occurs In large rock-llke pieces, but Is 
made up o f the Individual homes of 
very small, almost m icroscopic, ani­
mals, each liv ing In a hard case Into 
which it can w ithdraw for protection 
from preoators. As each bryozoan dies 
new ones build their homes on top of 
the old, and so the colony grows —  
much like a true coral. The map shows 
the approximate area of Tasman Bay 
once covered with these cora l co l­
onies.

F o u l  G r o u n d

Commercial traw ling in Tasman Bay 
began in 1946, and it was soon disco­
vered that large areas of the Bay were 
foul ground. Two coral areas wers de­
fined —  the Torrent Bay and Separa­
tion Point beds, the Separation Point 
bed being the most dense.
The problem of traw ling over coral 

was simply that the trawl net ripped 
whenever it encountered coral. If the 
net picked up coral blocks it became 
heavier and sank hard onto the bot­
tom, increasing the likelihood of dam­
age. Small pieces of coral in the cod

A temple o f Ihe coral Irom the beds In 
Tasman Bay.

Frank Saxton is a Flshories Officer 
based In Nelson.
end also caused a lot of damage to the 
catch.
These problems were considerable 

in the years before 1956, as all trawl 
nets were made from natural fibres 
(mostly cotton) and were easily torn. 
However, even before synthetic mat­
erials appeared trawlermen had de­
vised techniques which allowed them 
to trawl over the Torrent Bay coral.
Some of the larger vessels attached 

cow hides under the cod end to pro­
tect the mesh, while other fishermen 
used extra floats on the net to keep it 
above the coral. Another widespread 
prac tice was the attachm ent o f a 
sledge to the centre of the ground- 
rope. The sledge slid along the bottom

and raised the groundrope up to half a 
metre.
Tickler chains were also dispensed 

with when trawling on new coral beds. 
Once the coral became "broken In" a 
skilled trawlerman could use a tickler 
p rov ided It was a sho rt one tha t 
travelled well ahead of the groundrope 
so that any coral thrown up off the 
bottom by the tickler had time to fall to 
the sea bed before the groundrope 
could pass over IL

" B r e a k i n g  I n ”  , .  -
However, all the fishermen Inter- , 

viewed stressed tha t w ha teve r i  
technique was used, It was Impossible ■■ 
fo r an otte r trawl to fish over co ra l'- f 
w ithout causing damage. This was ?= 
often referred to as "breaking In " a 
coral bed. The sweeps and bottom 
bridles usually rub along the bottom 
for part o f their length. Together with 
the heavy otter boards these will al-



There Is an Important lesson  In fisheries m anagement In this study o f 
the Tasman Bay co ra l beds, both fo r MAF and fisherman. It might be said 
that MAF cou ld  o r should have been aware o f this prob lem  much sooner, 
anticipating damage to the c o ra l beds from  trawBng. However, It Is not 
possib le fo r MAF to be aware o f  e ll the prob lem s which can o r do arise In a 
fishery. The fishermen them selves a re  the most know ledgeab le about their 
fishery because o f their day-to-day pa iilc lpa tlon  and  Intimate contact with 
the fish and fishing grounds. They p lay a vital ro le  as a  source o f Inform ation  
fo r MAF, end by re laying Inform ation  fo MAF, c a n  encourage protection o f 
their fishery. x i •'

MAFs responsibility Is to ensu re It can react  fo such Information quickly, 
verify the prob lem , and  take rem ed ia l action be fo re  dam age Is Irreversible. 
The fac t that Tasman Bay fisherm en  recogn ize the  p rob lem  they a re  
creating, yet a re  unab le to stop the practice o f fishing co ra l bads, suggests 
that they need the assistance o f  MAF to provide m anagement protection.

—  RJcJc Boyd,
F ish erie s  M anagem enLO Ivisfon, A uckland.

ways tow long furrows of destruction 
over any coral bed even i( the net itself 
is floating well clear of the bottom.
In Ihe late 1940s and early 1950s the 

trawl fleet consis ted only of a few 
low -powered traw lers using cotton 
nets. Even so, they slowly became 
more confident at trawling over the 
Torrent Bay coral bed. The Separation 
Point bed was never trawled as it wa3 
considered for too heavy. In 1956 the 
firs t synthetic tw ine (Nynack) came 
onto the market, and when the first 
buoyant synthetic (Drummollne) be­
came available in 1964, it became 
poss ib le to make an ideal "co ra l 
traw l". By the early 1960s however, the 
Torrent Bay coral was in an advanced 
state of decay afte r experiencing 15 
years of traw ling. Its final destruction 
was left to the scallop dredges of the 
1960s, and although small patches still 
exis t, they cause litt le concern to 
trawlermen.
The fish associated with the Torrent 

Bay coral were about the same size as 
those found in the rest o f Tasman Bay. 
However, in the early days there wera 
good quantities o f John dory r».id blue 
cod. which are seldom seen today.

S e p a r a t i o n  P o i n t
The Separation Point coral bed dif­

fers from the Torrent Bay bed in an 
important way: both fishermen and 
scientists consider it to be a home to 
big schools of small juvenile tarakihi 
and snapper. This is in addition to blue 
cod and two unmarketable species, 
red mullet and sea perch, which are 
fish not normally associated with trawl 
grounds.
The edges of the Separation Point 

bed slowly retreated inshore between 
1946 and 1975. This was most notice­
able in the northern boundary which 
retreated shorewards about two miles. 
The western boundary (known as the 
"sm oke lin e " ) also sh ifted _hore- 
wards. These boundary retreats were 
caused by un in ten tiona l encroach­
ments over the years as trawlermen 
attempted to fish near the coral.
Trawling did not begin its direct as­

sault on this bed until the mid 1970s, 
By this time tough bouyant synthetic 
material was universally used in trawl 
nets, and forays began to be made 
onto the area over the coral.
In the w inter of 1977 trawling on this 

coral bed became common with four 
boats consistently working the area. 
Huge bags o f small unmarketable 
tarakihi and snapper were commonly 
taken and la b o r io u s ly sorted through 
to find marketable-size fish; the rest 
were discarded overboard with little 
chance of survival. Often the nets 
would be seriously damaged, adding 
their toll to the profits of the operation.
With the serious decline in the scal­

lop fishery In the 1978 and 1979 sea­
sons. more boats spent time traw ling 
in Tasman Bay, chasing a seemingly 
ever-decreasing fish population. In the 
winter o f 1979 at least six trawlers 
worked the coral. None of these traw ­
lers exceeded 15 metres in length, and 
most were under 12 metres. Tnere Is 
no evidence that large trawlers with 
big nets have ceased any significant 
effects. As the coral is broken In It be­
comes easier to work, and it is there­
fore easier for trawlermen with less 
experience to enter the fishery.
Patciies of coraJ still exist o ff Sep­

aration Point, but they are decreasing 
in size and number. The large bags of 
juvenile fish of the past are seldom 
taken these days. Those that are taken 
are now sold for about 4 cents a kilog­
ram and are used for rock lobster bait. 
The coral that afforded them so much 
protection for so long has been bro­
ken up and so made them vulnerable 
to the ubiquitous trawl net.

C l o s u r e ?

Three or fo u r years ago, when 
trawling began in the Separation Point 
nursery area, local fishermen expres­
sed concern at this new practice, and 
there was a lot of local support for 
legally closing the area. There was a 
novel suggestion that fasteners be 
placed throughout the area to deter 
would-be illegal trawling. A fastener 
would probably consist of a heavy 
block of concrete. If a tra-vler passed 
over a fastener its net would come fast 
and be badly damaged. This was said 
to be the only sure way of effectively 
enforcing a closed area such as that 
over the Tasman 8ay coral areas.
More on-the-spot survey work is 

needed to define the extent of this 
coral bed. followed by the formulation 
of a practical method of closing the 
area lo trawling. Bryozoan species can 
be fast-growing and this im portan t 
nursery area may be yet re ­
established.

* . ,  I

Sail-Powered
> •* v ;q*' • ill*** * ;•* *t

Longliner=̂ 4
• ■' r- . »* ?|. i ■ 4

With rap id ly  d iln g  fuel c o s ts  sad- 
p o w ered  fish ing  v e s s e ls  a re  b eco m ­
ing In creasin g ly  com m on a round  th e  
w o rld . A 2 9 -m e tre  s a l l - a e s l s t e d  
lo n g lln e r  la d e s c r ib e d  in a re c e n t 
I ssu e  of Canadian Fishing R epo rt
The vessel Is being designed by 

Massachusetts marine architect Fran 
Morey, and M r Morey has estimated 
fuel savings of over 50 percent Main 
particulars w ill bo roughly as follows: 
Length overall, 29.2 metres. Waterline 
length, 24.4 metres. Beam, 7.3 metres. 
Draft, 2.7 metres. Displacement 161.9 
tonnes. Moulded depth, 2.7 metres. 
Fish hold volume, 100.5 m3. Fuel oil 
capacity, 22730 litres. Lube oil capac­
ity, 909 litres. Hydraulic oil capacity, 
1818 litres. Fresh water capacity, 8183 
litres. Accommodation for 9-10 men.
The vessel w ill use a single Cum­

mins KT 1150M. 365 hp. Using the en­
gine alone, the vessel will cruise at 11 
knots, using about 54 litres per hour. 
With sails alone, the vessel will cruise 
at 11 knots, given a wind of 18-20 
knots. Mr Morey predicts savings of 
fuel, compared with a conventional 
hard-chined vessel, of 50 to 70 per­
cent.
Mr Morey said that the vessel should 

cost within 10-15 percent of a conven­
tional vessel: perhaps USS800.000 to 
51,000,000. A big saving comes from 
using a smaller engine. The moat 
economical size for a sail vessel looks 
to be 20 metres to 30 metres.
"Smaller vessels wouldn’t be that 

much more economical. And on ves­
sels over 30 metres, to get good sav­
ings you'd almost have to jump to 60 
metres".
Mr Morey, who has experience in 

designing yachts, said a good hull 
could cut fuel costs by 30 percent. The 
hull efficiency depends on a combina­
tion of shape and amounts of surface.

Do you know that In granting a licence lo a foreign fishing vassal to fish In Now 
Zcstand's EEZ the Minister of Fisheries may attach conditions rotating to the use, 
transfer, transhipment, landing, and processing of ttsh takin?___________________
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AhMrad Mounds of 'cnrnl* off Scpnrnllnn Point, 

inn liny , which tmve recently been protected to 
btuerve coologicnlly as*«daie{l commcrcinl fialt 
'«dcs, are predominarttly growiltt nf Dryozon 

o species (Cellrporr.iin agglntinans, N»p- 
pomenelln tvllicoln) make up the bulk of iheac 
Mniriures. Trawling through tire ‘cornl’ grotiniit hn\ 
Tocted the fish populations tn the extent ihnl an 
qi has been closed to trawling to conserve slocks.

Celleporarir agglutlnant; ffip- 
'menella velllcoto; Brynzoa; fliherier, marine 

logy; sesource convervnlion

ODUCT ION

gular trawling off the onvthero coaxi of New 
l«nd*« South fsland Isegan in 1716, and 
^men were quick lo obierve, in certain areas, 

^uxodatlon of juveniles of Imporlanl commercial 
with abundant clumps and mounds of 'coral'. 

I  most valuable fish spedes were Orrysophryt 
Itjriuu.3 (Bloch A .Schneider) (snnpjser), 

llodnctylus tnacropierus (i)toch A jjchnclder) 
ikih l), and Zen I falser (Linnaeus) (john dory). 
* present study is based upon diving obscrva- 

y In the area known as the Separation Point corn!
(40r47'S,l73’TO, l : ) ,  lying between Tasman and 

LJ ŝn Bays. T liis lx*J is about 40 square nauticnl

^ ------* 16 August IV62; accepted 26 January IW 1

miles in extent (Saxton 1980,1) nf depths of 10-35 in 
Tliere was fotmcrly n similar IkmI immediately lo the 
south, about 80square nautical miles in area, known 
as the Torrent Buy aunl bed (Saxton !9B0!i).

Similar coral Ixds of unknown extent nre reported 
by commerdal fishermen from (l*e north-eastern 
side of Tnsrnnn Bay, and others occur In the outer 
Marlborough Sounds (pcrs. obs). The Separation 
Point coral !>cd. however, appears to I *  particularly 
significant as o nursery nrea for commercial fish

C O R A LL IN E  GROW THS

The water In the coral bed area It very turbid with 
very tow light penetration and considerable current 
«peeds (surface mean 0.72 kn arid 0.4 kn at spring 
and neap tides respectively) (RN ZN  Hydrographic 
Office, Chart NZ 614).

The coralline growths are of 2 clearly distinguish­
able type*, each of which comprises predominantly I 
of 2 species of gyiunolacmnte bryozoan One, 
Cellepotarla aggl sitnans (lluttr.n) (Fig 1), grow* in 
massive, heavy dumps nimining up lo 50% cover 
and 0.5 m in height There ate 2 ways in which these 
growths may increase in size. C  agglutlnant zooids 
have the capacity for frontnl building, enabling 
multiple layers of zooids to form upon one another. 
In this way, colonies of C. agglutinate can become 
quite rock-like, though minutely porous. Alterna­
tively, growing edges can extend as prominent 
sheets, fans, or laminae around secondary compn- 
nenlt (other bryoz.oans, molluscs, and tube-dwelling 
polychactcs) of these coralline growths, firmly 
enclosing them within cavities. Most of the mass of 
these clumps is non-living skeletal material,

The other sjxeies, llipisatnenelln I'etlieaia (Hut­
ton) (F ig .2 ). is not so robust nut! rock-likc It may 
occur sparsely with C agghitinanjor form separate, 
coarse follncentis ‘honeycombs’ to 0.3 m across and 
0.15 m high, of bilnminar sheets of zooids.

The mounds and honeycombs provide attachment 
surfaces for other calcareous frame-building com|K>- 
nenls, including any of 92 additional species (ns in I 
locality in Tasman Day) (Appendix) of mainly 
encrusting bryozoan*, plus scrpulid tubes, and a 
hornotremntid fornminifcrnn, Miniodna minincea 
(Follns). Branching bryozoans of some significance
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. AO 22-m-hl|h coratlln* mound, mainly 
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lilock A Gordon—Protection of cortMlke bryozoan growths
[ticondary frame components Include Oaleoptls 
‘“ 'l/Mfu (Waters), OaUopsis polypora (Drown), 
Tilopofa dlgltaia (Dusk). Comparable bryozoan 

are not well known, either geographically 
SpologfcAlly, but where they occur an association 

additional calcareout speciei has been noted 
y 1977).

bwe growths are also characterised by no 
|Ied faunal diversity. By creating a vast surface 

tho Interatioea and exposed parts of the 
ne growths we have studied provide mic- 

ibiUU for many epibionlS including hydroids, 
igea, simple and compound ascidians, and 

molluscs. Polydiacle worms are particulnrfy 
nf. Dissection of a 6.4 kg (wet weight) colony 

'aggluHtianj (approximately 0.4 x  0.35 x 0.2 m 
i). yielded 51 polychaetes wclgiiing 54 g. Of 
, 31 were tube-dwelling and 20 ‘errant* worms. 
t unallet, more delicate polychaetes were also 

a which could not be practically counted and 
\  Also found were 27 bivalve molluscs, I 

, 3 amphlncurans, 9 decapod cnjstncenns, 
olitary asddians, and I small octopus. Ophiuroids 
’ e also been observed in bryozoan coral.

Some of these organisms ore important in lire 
diets of snapper and tarakihi (Gndfriaux 1974) The 
coralline grounds nre particularly favoured by 3- 
ycnr-old tnrnkihi (20-27 cm long) and the snapper 
inken there nre also commonly around 20-25 cm 
long (Voorcn 1975) Other associated demersal fish 
specks Include Purtka senber (Bloch A  Schneider) 
(leather jacket), Pa/ajxrcis col ins (Bloch and 
Schneider) (blue cod), Lfpenelrhihyt/tnrnwi (Cuvier 
A Valenciennes) (red mullet), and Hrlicnlenux 
papllloius (Bloch A  Schneider) (sea perch)

The Tasman Buy coralline growths arc compar­
able with small submerged bryozoan reefs recently 
discovered in the Bahamas (Cuffey et al 1977) In 
these, Cfllfpororia alblrvtirii (Smitt) occurs as a 
major frnmebuilder. with hermatypic corals and 
other encrusting bryozoans as secondnry compo­
nents. Of the 7 commonest secondary bryozonn 
genera, 4 (I’ara.wiiitind, Rhynchoirntn,
Steglnoporrlla, Hu/fonellaria) also occur in the New 
Zealand mounds. Serpulid tubes and the fornminife- 
rnn Ihmntrtma rubtum (Lamarck), among others, 
contribute to the Bahamian bryozoan reels which 
rise 0.3-3.0 m alzove the troffom in 2-5 m of water.

fi

Hie msj 
i dlglutia

nslor part of an originally larjter colony of U 
i, from 33 in depth, 3.2 kirn off Anjpd Hay, 
mm (Dusk). (H>oto: J. Whalan, science I

the brYoxoan Hlpmnxnttia ixllicaln (Hutton) ('cornflakes curat' 
', Abef Tasman National Park The stellate cntonlet ire those of 
Information Division, IXSIft).

Litik
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Two major ooralllnc ground* have been fished in tho 
area studied by u* In tho Taiman Day-Golden Boy 
area. E ipcdally  before 1956, fuhermen avoided 
these ground*, whote boundaries were determined 
by experience, at tivdr net* o(  natural fibres were 
easily inaggod and tom by tho bryozoan ’coral*. One 
of llio pound*, off Torrent bay (40*58'S, 173*04 *E) 
was subsequently able to b© fished by specially 
designed neti, floating Juat dear of Ifie tcafloor, 
became d>e coral w u  dominated by Use compnra- 
lively light and brittle //. velllcata. By  contract, the 
Separation Point coral ground, comprising tire 
mainly heavy C. agglurinarv, wa* not fished until 
itrong, buoyant synllictk' nctmaldng fibre* became 
avnilablo after I960. Trawl neti were deslgnod 
expressly for fishing these pound*, uiing chain*, 
iledgei, and rolling bobblna. Along with tlse iweep 
wire* and otter hoards common to all t/awl gear, 
these caused extensive destruction of the cornlllne 
growtlu. l l ie lr  sbe and extent was piopeuively 
reduced until, by the late 1970s, the Torrent Day 
pound wm virtually dealroyed. Diving olncrvntlons 
in 1980 revealed Oiat where live growths persisted in 
the study area, they were markedly reduced In »Ue 
compared to those previously taken there by 
fishermen. Their density was also less than that seen 
In an otherwise comparable ground off Separation 
Point. Clump* were often several metre* apart and 
none wo* observed to Hand taller than 0.15 m above 
the mud bottom.

With loss of shelter and availability of food 
organism* tlsere ha* been a reduction In numbers of 
juvenile tarakihi and mapper In these important 
nursery pounds (Saxton 1980b). Accordingly, In 
December 1980, an area of seabed off Separation 
Point delimiting a coralline pound wa* closed 
(Mace 1981) to the power-fishing methods—
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trawling, Danish aeining, and dredging—which wejr 
likely to continue destroying the coralline growl) ‘ 
Restoration of the habitat is being monitored. -r 
our knowledge tills Is tho first tirno that bryozoai 
have become protected, In effect, to oonscrveJ 
commercial fishery.
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Environmental impact of trawling on the seabed: a review

J.D. JONES 
FIslterlea Research Centro 
Ministry of Agriculture and Fisheries 
P.O. Box297 
Wellington, New Zealand

A Iwtrnct FisJicrs linve been complaining about Ihe 
effects of boilom trawl gear on die marine environ men! 
since al least die 14 Ih century. Trawl gear affects die 
environment in both direct and indirect ways. Direct 
effects Include scraping and ploughing of ihe substrate, 
sediment rcsuspenston, destruction of benthos, ami 
dumping of processing waste. Indirect effects include 
post-fisliing moftnlliy nnd fong-ienn Irawl inducctl 
cluingcs to the bcndios. Tliere are few conclusive 
studies linking trawling to observed environmental 
changes since it Is difficult to isolate the cause. 
However, permanent fnunal changes brought about 
by bawling have been recorded. Research has 
established that the degree of environmental 
pcrtmbntion from bottom trawling activities is related 
(n the weight of die gear on die seabed, die towing 
speed, die nature of die bottom sediments, nnd die 
strength of die Udcs and currents. Hie greater die 
frequency of gear impact on an area, die greater the 
likeJ ihood of permanent change. In deeper water where 
die fauna is less adapted to clmngcx in sediment 
regimes and disturbance from storm events, the effects 
of gear take longer to disappear. Studies Indicate dial 
in deep water (> 1000 m), die recovery time Is probably 
measured in decades.

Keywords New Zealand; trawling; environment; 
damage; impact; effects; benthos; sediment; mortality
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iNTRODUCnON

Tliere Is growing public and polldcal awarenc.*' 
the environmental Impact of fishing aclivides. Thi 
reflected in die U. N. Convention for the Conservm 
of Antarcdc Marine Living Resources (CCAMI 
which requires (Article II) that signatory Stales han 
resources in such a way that the direct nnd indie 
effects on the marine ecosystem are minimised, a 
dtat changes which nre not potcntlnlly reversible o' 
2 or 3 decades are prevented.

Tire long-established technlqueof bottom trawh 
is atlracdng increasing criticism over the pcrcci' 
environmental damage it may cause. Ibis is 
particular concern in Australasia where commers 
fishers arc developing new trawling grounds down 
1200 m (Judd 1989) and will certainly fish deeper 
technology improves. Whether bottom trawlingcatr 
environmental damage which is not potential 
reversible over a few decades is die subject of il 
paper. For the purposes of this review, bottom trawlii 
includes the use of beam trawls, dredges, otter trawl 
and Danish seine-nets, but not hydraulic clam dretlgi 
A review of the effects of the. latter can be found 
Mcycrct nl. (19R1).

Historical overview

As early ns 1376 die Dritish Parliament was petition 
by fishers concerned over the damage done to (hi 
fisheries by bottom trawling. Early complain 
Included the capture of undersize fish, tl 
indiscriminate capture of non-target species, anti 
perception tlint fishing was deteriorating. Trawlii 
also destroyed "(lie living slym nnd underwater plant- 
(March 1970; Dc Groot 198-1). Gear used by sailit 
beam trawlers was relatively light and was lowed 
slow speed in shallow water. It was not until tl 
advent of the steam trawler in the 1900s dial die si 
and weight of the trawl gear began to increase, t 
particular dtrotigh the use of "tickler'' chains (chnii 
between die wings of die trawl scraping the «ah> 
attend of die footropc). Following complaints frot 
fishers, one of the earliest studies on the effects t 
such gear wp.s carried out during 1938 on the plait
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liing grounds in tl>c North Sen (Graliam 1955). 
nnt dial study, Imsed on comparisons of CAfcllCS 
"nt norinallv fislvd grounds nnd from areas where 
•iiiiiirrrinl trawlers did nol usually fish, Graham 
'*55) concluded lhal trawling was having no long- 
rui clfecl on the mncmhciitlins.

Ily the end of World War II. Ihe use of the 
■ •venal trawler towing an ’’otter" or ’’Granlon” trawl 
mI Itctoinc widespread. However, Ihe. Iicam trawl 
ill also persevered, with llie introduction of heavy 
.tier chains nnd drain chaffing mats Tire weight of 
■esc beam trawls increased steadily with the 
■creasing power nf the towing vessel, fleam trawls 
cigltcd up to .5.5 t total weight in lire late I9f>0s 
ole 1971) hut by the early 1980s had reached about 
>t(Hccl< rial. 1990). lire heavy tickler chains were 
■imvn in dig up and displace large boulders whirh 
•■■n (Lrmagcd tlie lighter gear of otlicr fishers. Tlic 
rains made the gear more efficient at catching 
nncrsal fish nnd crustaceans (Anon. 1971; 
hiticndcn A van Engel 1972; Harden Jones A 
choles 1974) and (heir use persisted despite 
■ unplaints hy other fishers (Anoo 1971).

In tire early l970s,llicFrcnch"ln.stjiutScicntjfiqiic 
i rechni(|iie de.s Pfclie.s Maritimes”, concerned at 
ic clianges to lire holtntn topography of fishing 
rounds mound Corsica—which tlrey attributed to 
cavy chain on trawls—ot'laincd n Ivrn on l)ic use of 
ns gear in lire Mediterranean (Dc Ortml 19R4). Tliey 
•i n sought a similar Iran on Dutch beam trawlers
• raking along tlie French Atlantic coast. Fisheries 
iliiralnncs bordering the North Sea hrr<1 not noticed 
ny signincanl clianges to the. benthos over time, and 
tlier countries were even less convinccrl lhal a 
inhlem existed (Anon. 197l;Cole 1971). TTvc stihjeci 
as raised at (lie 5Rlh Intrrnntional Council for the 
tplnration nf the Sea (ICT-S) meeting in 1970 and 
suited in an ongoing scries of studies on tlie effects
• tlie hcnihos of all irawl gear types. Most of these 
niilics are nnpuhlislrcd ICES wniking papers nnd arc
frrcncctl in Rcdant (1987. 1990). A I9RR ICES 

duly giinip concluded lieu clianges in tire. Irenlhic 
oniinuruiv could ty related to fishing. However, no 
•mi roiH lusions could tv  reached because relevant 
ilormation on tlie physical effects of trawling was 
•m| avaihihle. and tlie irnpnci ol other effects such as 
iiirnphicntinn and pollution could not lie estimated, 
■i 19*JO, IC P.S cstalrlisJrcrl a working group loevaliialc 
tie effects of fishing on the marine ecosystem, 
nr hiding tlie effects on marine mammals, birds, and 
. nUms (Rijnvlorpel al. I'*9I).

Parly studies (generally in shallow water and on 
.mil nr mud) showed that Irenlhic organisms were

exposed to predators hy lire action of trawl gear (e.g., 
Amir. A Weber 1970; Caddy 1973), but It was 
concluded that this cxtm food source could only 
benefit (he fisficry. If tliere was a reduction in tire 
invertehralc fauna, it was felt that Oils would be of no 
account as food availability was nol usually limiting 
lo fisheries (Cole 1971).

More recent studies have examined the effects of 
trawling on haul Imlinm communities nnd assessment 
of the impact has varied. Following concerns that 
trawl gear might reduce lire amount of productive 
fish habitat (Wcnncr I9R3), Dolnh et al. (1987) 
reported tire results of n single research trawl tow (in 
20 m depth) on a lianl-botlom assemblage of sponges 
and corals, llicy concluded that, lliough damage was 
caused, the effects could not Ire. rlctected after 12 
months. This result contrasted with n 1979 Study in 
Florida hy Tilinanl (cited in Dolah et al. 1987), who 
used a prawn trawl, and who was working in an area 
heavily fished hy prawn trawlers.

As tire concept of community ecology lias Irccome 
established and the rcalisjlioit has grown that tho 
associated fauna provide more than just n food source 
for tire target fishery (Sainsbury 1988), the debate 
over tire long-term chronic effects of observed seabed 
clianges has continued. This debate is not confined to 
F.uropcassimilarconcrmsovcriliccffectsoftmwling 
Itave been voiced in Australia (Gibbs et ni. 1980; 
Flulchcrctnl. 1981; Hutchings 1990), New Zealand 
(Saxton I9R0; Jlrndstock A Goo Ion 1983), Indonesia 
and Thailand (Chong el al. 1987), nnd in North 
America (Dolah et ai. 1987; Goudcy A Lovcrich 
1987; McAllister 1991). Apollonio (1989) went ns 
far as to question whether eliminating (lie otter trawl 
could lie the key to belter fisheries management. A 
similar view was put forward hy Cliong el al. (1987) 
following the 1980 Indonesian Government ban on 
trawling (trawling was jxriniarily for prawns with 
p ie  ban landings of 130000-200 0001). Cluing el al. 
( 1987) rcporicd dial the trawl ban caused no reduction 
in the total Indonesian marine landings but there was, 
however, a positive impact on fishing profiUibility. 
'llie reasons for this were complex, involving the 
recovery of overfished stocks, improved value, nf the. 
catch, and the distribution of wealth derived from the 
fisticry among die local communities rather than to 
offshore trawling companies. In New Zealand, 
Fennnghty A Ilaglcy (1981) note that die Otago 
Fishery was far more productive in tonnage landed in 
die early 1900s than it was in the 1970s. despite die 
introduction of large trawlers nnd modem trawl gear.

Allied with trawling activities; is die problem of 
disposing unwanted catch, fish heads, nnd frames.

Jones—Impact of trawling on the seabed P
Dumping this waste at sea benefits predatory fish, 
marine mammals, nnd seabirds (an aspect outside die 
scope of dlls review). However, concern has lieen 
expressed at die effects on the seabed of discharging 
substantial quantities of such waste (Livingston A 
Rutherford 1988). Trials linve shown dint dissolved 
oxygen levels could be nITccled nenr die scaled but 
no studies have been made on die grounds.

OBSERVED EFFECTS

Trawl gear has« direct physical effect on die .seabed 
wherever the ground rope, chains and bobbins, 
sweeps, doors, nnd any chaffing mats or parts or die 
net ling conlacl die bottom. Ways In which gear 
affects the scalicd can lie classified as: scraping nnd 
ploughing: sediment resuspension; and physical 
deslruclion, removal, or scattering of non target 
benthos. Hie fishing operation furdier nffects die 
seabed through waste dumped from the vessel. Indirect 
effects oo die seabed are related to die stress imposed 
on tlie benthos. These effects include post-fishing 
mortality of damaged or disturbed organisms, and 
long-term changes lo the benthos community 
stniciurc.

Scraping and ploughing
Otter boards Imprint distinct tmckx on die seofloor, 
ploughing n groove which can vary from a few cm up 
to 0.3 m deep (Amtz A WcJier 1970; Caddy A lies 
1972; Kmsicl al. 1990). Robbins and diaiat can also 
leave recognisable tracks (Krost et al. 1990) and may 
skim off the surface sediment layers between die two 
grooves left by the otter boards. The depth of the otter 
board groove depends on the weight of the board 
(which enn be several (onncs). die angle of attack (die 
board Lr lowed at an angle to the direction of motion 
(o generate the lift required to spread die net), nnd die 
nature of die subs;.nte, being deepest in soft mud.

55ic.se trawl tracks remain visible for varying 
times depending oo die nature of Ihe substrate and on 
wnler movements over the liottom. Tlie greater live 
water movement, live faster the tracks will be fillcrl 
in. Ilemhard (rcporicd in Krosletal. 1990) found dial 
die sandy mud of Eckcmfordc Bay held die same 
Irawl track for almost 5 years. Churchill (1989) and 
Krost et al. (1990) reported an Increase in the 
frequency of tracks attributed to trawl doors in deeper 
walrr, presumably wlicrc water movement is less 
pronounced.

/\|iprrcinble areas of die fishing grounds ran lie 
affccied. Caddy (1973) calculated dial c. 3% of die

Ixitlom area In Chalcur Bay (Gulf of St Lawrcnrr 
was covered In whni were presumed lo lie trav 
tracks. Studies by Caddy A lies (1972) revealed 
high frequency of trawl tracks on parts of the George 
Bank area of die Northwest Adamic. Churchill (19,S'* 
reported up to 20 uncks/l 00 m1 nt depths of 100 m o 
the southern New England shelf.

Each set of trawl trades defines nn area swept b> 
trawl. Even if die footrope and net were clear of th 
bottom, the bcntlios between these tracks would su 
have been nffccled by turbulence. In a detailed sum 
of Kiel Bay (Baltic), Krost cl al. (1990) found up t 
19% of the study area, which was deeper than 20 < 
and in mud, bore trawl tracks. Tliey calculated tin 
tliere was n "more or less complete" dlsiurloncc i 
llio.se areas where trawl tracks were classified a 
"abundant” (10-35% of die survey nrca). In th 
Netherlands, where the spatial distribution of fishin 
cfforl is known for 30 X 30 mile squares, it has bo- 
calculated ilint. In heavily fished squares, every sqitae 
metre of the seabed is trawled, on average, at least 
linic.saye.v(Rijnsdorpct al. 1991).

Sediment i csuspcnslon
Tlic sediment cloud generated by (uihulcncc fro'- 
trawl doors contributes lo fish capture, especially i- 
clear water (Main A Sangsler 1979,1981), Howcvc 
these trawl sediment clouds can also contribute to d 
total suspended sediment load. Churchill (198’ 
modelled sediment rcsuspension by trawling a'- 
found dial this nay be n primary source of suspend' 
sediment over die outer shelf (100-140 m) wlu i 
slorm-rclaletl bottom stresses arc weak, Th 
suspended sediment reduces light levels on tl 
substrate, and when die sediment eventually seld­
om, die benthos can be smothered. Oallsoff (19b1 
showed dint as little as a I mm layer of sill over 
sctllcincnt surface could prevent spat scidcmcnt i- 
Osirea virjinica nnd Stevens (1987) claimed th - 
high levels of turbidity inhibited settlement of Ferre 
novaeietnnAine veligcr larvae, depressed growth raie 
of adults, nnd caused inefficient metalxilism ■ 
glycogen stores through enforced anncrnhi 
respiration.

Thcil A.Scliricvcr (1990) studied scdimen 
resuspension in dcep-occan environments. They fratn 
tlir.t nn experimental plol at 4000 m, previous! 
ploughed repeatedly widi a rig resembling a tra 
bobbin gear and chains, had not recovered from d 
effects nf sedimeni rctleposition after 6 months. Hi 
llieharpnclicoid cope|xxl fauna remained significant 
reduced (G. Schrievcr pers. comm.). Tlteir asSC.ssmn
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•as (lint llie substrate would tnko decndcs lo
•covet.

Ax well as rejruspcraling sediment. trawl gear can 
ting about vertical redistribution of sediment layers, 
lay et et al (1991) site wed that heavy chain dredges 
»il<) mis surface organic material inlo subsurface 
i/crs. (liis raganic material was removed from die 
•uface mciaronnmicrobial aerobic chain (o nn 
nacrohic system. If the subsurface lnyos nre already 
untie. furthur problems can occiu. Churning up die 
"It bottom can create nnnerobic turbid conditions 
liich are. for example, capable of killing scallop 

I'loilnoprcirn sp.) larvnc (Ynmnmoto I960). Hie 
lunsiinn wliclher die. resuspendrd organic mnteiinl 
mpmved nutrient availability lo filter feeders was 
■•illicit by Anderson A hfcyer (1986) who found dial
■ iliinciu re.susjicralcd from clam dredges in a Maine 
stuary did nol improve the food value of die 
uspended matcrinl available lo Tiller feeders, and if
■ pressed as |irotrin per unit weight of sediment 
dieted,,actually decreased die. food value since filler
i-d^rs liail tr> filler more mairriat lo obtain nulrienis.

•rslrtidinn of non-largef lienllms
1 Im large, Ivavy sliclled bivalve Cyprirut ulnrulicit 
•nneil n siilistanlial part of llie food of coil nnd 
itfisli in Kiel flay (Baltic) only after trawling began
■ the at ca Amtz ft Wcbcr ( 1970) concluded that die 
'tli were feeding oo bivalves crushed by the otter
• ■ants. Mcdcnf ft Caddy (1971) and Caddy (1973) 
i mfinncd tliere was feeding on exposed nnd damaged 
eniliic animals in trawl tracks. By contrast, 

•t'srrvations marie using suhmcTKihles, reported in 
.tevrns (IWO). found lhal trawling caused no 
■I'vrvable innuie.s lo crabs whereas Hutclicr el al. 
|98I) found little or no ilamage to die Jervis nay 
Australia) environment by scallop drrslging, Tlic.se 
iillcrences in resulLs may well he caused by die 
I'lfrrem sites used since Crr.ulr.brrget nl. (1987). for
• ample, found that llie nmnlier of tickler clinins oo 

•u experimental Imam Uawl liad no effect on tlic
iiclm.s of r|ilhpnlliir animals over a mud substrate 
"i at sandy siations die number of clinins used did 
'•'iclalc to the catch Die effecls of trawling can he
• Mir snlttlc. Bull (1986) found dial survival of Feclen

.iirirlnndiivr spat in Golden Bay (New Zealand) 
as licltrr than 70% af(r.r 9 rnondis in an area closed 
' trawling but was only 0.87n for an adjacent site
■ Inch was 0)en lo Itawling.

Wilson (1979) snggc.slrd dial palclics of die deep
• arrr coral Is'plvlin would lie broken up hy trawling 
nd thus provide new settlement substrate, increasing

die mtcof colonisation. However, lie also noled dial 
the coral grows at only 6  mm per year nl die depdt 
studied (220-350 m) nnd dial die coral dies when In 
contact with die suhstrale. Repeated trawling over 
die same paicli would therefore bo expected to 
eradicate die I Ophelia—m l  spread IL Saxton (1980) 
and Bredsiock A Gordon (1983) recorded the effects 
of the sysiemndc destruction by trawlers of die 
bryo7oan beds in Tasman Bay, New Zealand, which 
provided luibilni for juvenile snapper (Pagnuouranu) 
and tarakihi (Nemadactylus maeroplrrus). The 
surviving beds were closed to trawling lo conserve 
fish stocks. Rieaen A Relse (1982) describe die 
removal of Sahellarin reefs In die German Wndden 
Sea by shrimp fishers clearing trawling grounds of 
obstacles, and Dc Grool (1984) makes die point dial 
rccolonisaiion does not occur as die substrate has 
been changed (though not necessarily by trawling— 
see Rees A Elefthcriou (1989)). Trawling and 
dredging effects were also Implicated in die spread of 
mussels duough the Nordern: t  area of die Waddcn 
Sea (Relse 1982; Relse A Schubert 1987).

Dumping of processing waste 
The nmounts dumped as "waste" can be substantial. 
Gff India's north-cast const, some 100 0001 of bycalcb 
isdiscnnlcd yearly (Anon. 1991). Wassenlierg A Hill 
(1990) estimated dnl Australian prawn trawlers, in 
catching about 5001 of prawns, discanlcd 30001 of 
mntcrial, primarily crustaceans and echlnoiterms This 
dumping can inject high levels of nutrient Into the 
ecosystem providing additional food for birds and 
predatory fish, but most proimbly sinks lo die seabed 
causing potential problems with oxygen depletion 
(Hill A Wassenberg 1990). By contrast, BerghaJtn 
(1990) after noting the rarity of recently discarded 
fish during bycatch studies in die North Friesian 
Wiwldcn Sea. estimated dint predators (birds, seals, 
anil fish) were capable of clearing discards of 
moribund fish from die study area. Livingston A 
Rutherford (I988)cnlculnted tluil die discanlcd waste 
from the New Zealand West Coast Hoki fishery 
could be as much as 47 800 t dumped in nn area of 
1000 km5 over 60 days. Rullietford (1987) modelled 
die potential oxygen depletion sucii wastes would 
cause, calculating dial oxygen concentrations at die 
seabed could be reduced lo 4-5 g nr* (45-559!) 
saturation), but actual oxygen measurements have 
nol liccn made and no studies luivc been done to 
establish if discarded malcrial rcnclies the. seabed.

Uldc publislied information Ls available on die 
effects of discanling fisheries wastes on tho seabed

Jones—Jmjincl of trawling oo the sealicrl
(Stilla 1983) and no studies have been carried out on 
die compounding effects of exposure of nnnexobic 
sediments by die ploughing effect of the gear. Most 
published studies have been on shallow water or 
estunrinc sites polluted by onshore processing plants. 
In coastal waters, small-scale vertical oxygen gradients 
can be critical (Rosenberg 1977; Jprgtnsen 1980; 
Amtz 1981). In tho south-east Baltic, Amtz A Rumohr 
(1982) recorded a poor bcnthic fauna in areas of 
oxygen stress but found dial experimental containers 
of sediment suspended 30-40 cm above the bottom 
developed a more noimal fauna Changes to the catch 
per unit effort In the Norway lobster (Ntplirops 
norvtglcus) fishery in die Kattegat have been linked 
with low oxygen levels bringing the lobsters out of 
tbelr burrows (t3ngge A Munch-Peienen 1979; 
Rosenberg 1985). Following complaints from fishers 
titat tailing Nephropi al sea "spoils" die grounds. 
Chapman (1981) presented evidence tiuu die presence 
of "Iwuls" appeared to temporarily inhibit Nephrops 
from emerging from their burrows.

In d ire c t effects

McI.oughlin cl al. (1991) review studies of nn nral 
mortality oo scallop beds which showed that natural 
mortality nnd Indirect fishing moitnlily rates v/cre 
much higher oo fished scallop beds than the nauiral 
mortality on unflshcd beds. They point out dial post- 
fishing mortality Ls not just confined to shells damaged 
by dredges. Tbelr study slxrwcd dint 4-5 limes as 
many scallops were crushed or dunnged as were 
caught nnd landed hy die scallop gear used in die 
Bum Strait (Australia) fislicry. However, within 9 

• months of die start of the fishery “virtually the entire
i stock was lost", which McLoughlin et nl. (1991)
> attributed to a suspected bacterial infection resulting 
} from decomposing scallops on die seabed 
't New Zealand commercial fishers and Ministry of
j Agriculture and Fisheries staff (Including die niulior)

havei frequently seen a noticeable reduction in die 
invertebrate fauna brought up by trawls as new dccp- 
watcr (> 800 m) grounds are develops. Amounts of 
non-crustacean invertebrate fauna caught nre not 
recorded, so quantitative evidence is lacking. Saxlon 
(1980) noted a decline In juvenile fish with the lenxm] 
of bryowxm beds in Tasman Bay, New Zealand. 
Sninsbury (1988) found a significant reduction in 

( sponge frequency on die Australian north-west shelf 
between 1967-73 and 1979. Loss of sponges, together 
with nlcyoruirinru nnd got goninns, lend lo n chnnge in 
the catch compositi on of tiiepnir-lrawl fislicry on the 

! Australiann0 rth-we.slshclfbetwccnth09eyearx.The

fislte.s Itthrinus nnd Lutjmus were associated wii 
liabilnts containing large epibenihos nnd catches i 
tiiesc fish species hnd slgnificandy declined. 11 
fislies Ntmipieruj arul Snurida occurred mostly o\ • 
die open xnnd nnd lind increased in biomnss,

A gencrtd decrease In diversity etui be predict* 
as long-lived slow-growing species nre removed < 
killed by luiman activities. Rcisc (I9R2) noted 
disproportionnte increase in polychnetej luid occuri r 
In tire Wndden Sea over the previous 112 yeai 
Pearson et nl.(I985) found a 20% reduction in depo- 
feeders, a 19% Increase in suspension feeders, nnd 
25% Increase In predators in die Kattegat belwcei 
1911-12 and 1984. Overall, diey found nn increav 
In ophiiuoids nral worms with a decrease In eclilrwid 
with die change most apparent In shallow wain 
Although trawl effecLs could not be eliminated. tlic.'< 
autlwrs suggested dint cutrophication wns die mai; 
cause of die chnnge. Evidence lhal such change 
occiu in die nbsence of trawling was provided In 
Krdocke (1990) who delected a 30% decline in lb 
mnerofnunn total biomass on die nordtcm Doggr* 
Bank between 1950-54 and 1987. Though the dn<j 
in biomass was caused by the lock of die bivnh' 
Spisula, the presence of the ecbitxxJerm Echino 
cardiurn Indicated that trawling was unlikely to b  
die cause. Ihe nrca of die Dogger Bank in question 
had not been heavily fished since die 1970s.

THEORETICAL CONSIDERATIONS

Apart from direct studies on trawl gear, there is a 
growing body of information on effects to seabed 
fauna of other potentially disruptive operations (fra 
example, spoil dumping nral pollution). Such studies 
provide information on the resilience of the fntmn !■• 
stress nnd particularly on recovery rates, Scvcr.il 
studies luive focused on die ability of macrofntinn t< 
rccolonlsc sediments (summarised in Boescli A  
Ro'xuitxrg I *181). Tlic.se studies confirm that recovery 
rales on die rnndncntal shelf and deep sen nre much 
slower tlnn in shallow-watcr temperate communities 
(nnd nre measured in years at depdis over 1000 m) 
Subsequent work by Flint A Younk (1983) supports 
tlie hypodv.tis of Boesch A Rosenberg (1981) lhal 
communities in less constant environments are more 
resistant to disturbance nnd dial colonists in shallow 
waters nre usually species already dominant in tin- 
community, rather than short-lived opportunist 
species, llie  reverse Ls true in dccpcr-watcr, less 
disturbed habllnLs, where colonisers differ markedly 
from the long-livetl equilibrium species.
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SUMMARY AND CONCLUSIONS

Pram die work [icxforinctl under llie ncgis o f ICES, il 
would npjxw tluii Iteam UnwLs, oiler trawlx, and 
dredges arc nil basically similar in dicir effect 
Generally, die lieavirr die gear In ermine! wilh die 
scalied, die grrater die dnrnngc. ’llie effects vajy 
greatly depending on llie amount of gear ronioct wiili 
die bollom, inge.ibcr wiili die depdt, nauiie o f die 
seabed, and die strength of (lie currents or tide.

In areas of tide and current, die resuspension o f 
llie sediments is o f short duration nnd die effects of 
die sediment rrdrpnsition are nol permanent on hioln 
adapted In sinrm events and sediment transport hy 
currents. I lowever, in arrets o f tilde water movement 
such as in llie. tlecp ocean, where die licnthos is not 
adapted in high sediment loads, die adverse effects o f 
sediment resttspension hy gear could persist for 
decndc.s.

The removal of the macmbenihos nLso has variable 
efforts. In sJiallow-water areas wliere tlie damage Is 
inlrrmitirnt, recolnuisntinn soon occurs However, 
wlvre tlic mncml>endios is substantially rcmovcrl 
and recovery is not permitted (such as llxa Saliellnria 
beds o f the Wivlden Sea and the lirynrexin beds of 
Tasman Ray), llie change is permanent.

Tlic predicted clianges in slwllow-walcr commun­
ities, a relative inrrea.se in r-stralegists such ns 
polycluicie.s (where population sire is drlerrnined hy 
die intrinsic rale o f [Kipula/kmgrmnhrjandadecreasc 
in A'-.strategists such as molluscs arul crustaceans 
(po|itilntinn sire is driam inrd by tlic carrying rapacity 
of die environment K), have been observed in die 
Waddcn Sea (Rie.scn A Reise I9R2), die Kattegat 
(Rcarson el al. 19R5). and Ihe English CluinncJ (1 lolme 
1983). There is. however. great difficulty in attributing 
such observed long term changes in llie benthos to 
the effecLs of trawl gear alone, since natural fltJcHi- 
ations and other clianges such as cliemical dumping 
and eiitrophicatinn have undoubtahly occuried 
(Pearson A Rnmctl 1987; Rees A  Elefllierimi 1989).

Most shallow cnnstnl Northern Hemisphere 
grounds liavc lieen fi.slicd for rentiiric.s and have nl 
tlic same lime liccn nffrclrd hy land use clianges such 
as deforestation, pollutirxi, nnd wiir. TTic marine 
rnvirnnmrnt was probatdy dinnging nnd adapting 
lefore. modern "baseline" measurements liegan (alxatt 
100 years ago) The Nnrth Sea is not die best place 
for drlrcling envinmnicnlal diange.s re filling  from 
trawling, hul this is where most of die studies linve 
l< rn  done.

It is also noticeable in reviewing (lie litrraiute dial 
.auiliois have underestimated the. sampling problems

inherent in trying to nurihuto oliserved clianges to a 
single cause. Simple pro- versus posl-treaiment 
designs, or plot comparison designs (such as dint of 
Cimlmm (1955), do not allow for die separation of 
efTecLs resulting from the treatment from lltosc effects 
resulting from oilier causes (Wallers et al. 1988). In 
addition, many types of impact do not clinnge long- 
mn mean abundances (Underwood 1991). Experi­
mental designs suilable for nssessing transient 
responses to environmental disturbances are becoming 
available and should he used (Wallen et at. 1988; 
Faith etnl. 1991; Underwood »991).

Tlie evidence Ls tluit bottom trawling has an Impact 
on the environment, but Hint the extent and duration 
of duit import varies depending on local conditions. 
Tliere is an urgent need to carry out trawling Impact 
studies in deeper water (>  500 m) since this is where 
studies indicate lhal effects could Lie severe nnd lhal 
any recovery may be measured In decades. Ornnges 
In die seabed, try whatever causo (and bottom trawling 
gear is certainly Involved), can affect tho fi.slierles 
above the beds (Dmdstndc A Gordon 1983; Sninsbury 
1988). To wluit extent this Ls a fnctor in observed 
"fisliery declines" lias seldom been addresscrl in die 
literature on fislieries management,
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ABSTRACT

Van Dolab, It P., Wendt. P.ll and Nicholson, N.. 1987 Effect! of a research trawl on a hard-
bottom assemblage nf sponges and corals. Fish (In., 5: 39-64.

Tits effects nf a research trnwl nit several sponge snd coral species was assessed in a shallow- 
water, hard bottom sres located southeast of Savannah. Georgia The study entailed a census of 
ths numerically dominant species in replicelo 25-m’ rpindrnls located along five transects estab­
lished srrnss a trawling alley. The density of undamaged S|H>nges nnd corals was assessed in trawled 
and non-trawled (control) portions of each transect immediately before, immediately after, and 
12 months after a 40/64 roller-rigged trawl was dragged through the alley once. Some damage to 
individuals of all target species wss observed immediately after trawling, hut only the density nf 
barrel «|>unget tGhana spp ) was significantly reduced The extent of damage to the other sponges 
llrcinia campana, Unliclona ucutala), nclncorals (Urptogargia uirgulala. i/sphvgorgta htbet, 
Tilanideum fraucnfeldii) and hard corals lOcnlina variensa) varied depending on the species, 
but changes In density were nol statistically significant. Twelve months after trawling, the abun­
dance of sped mens counted in the trswled quadrats had Increased to pre-trnwldensities nr greater, 
snd damage In the spunges and corals could nn longer he detected due to healing soil growth. I'rnwl 
damage observed in this study was leas severe than Ihe damage reported fur « similar habitat in n 
previous study. Differences between the two studies arc attributed to (11 differences in the roller- 
rig design nf the (rawts used, and (2) differences in the number nf limes the same bottom was 
trawled.

INTRODUCTION

I lord-Bottom rccfa nre n common topographic feature of I lie cool incut nl slid  f 
off llie sou thenstern  United Stoles. Parker e l nl. (198!)) OHlimnlc.s tint! Imrd 
grounds cover approxim ately 30% of the shelf between npe Fcnr, N orth Cnr- 
olinn, nnd Cope Canaveral, Florida. In shallow shelf wnters, these nrens are

Contribotinn Nn. 228 from the South Carolina Marine Resources Center
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often characterized hy low rolief rocky outcrops mid extensive arena of hard* 
lino with no em ergent rock (1 Icnry nnd Giles. 15)79; Snulli C arolina Wildlifo 
and M urine Resources D epartm ent (S C W M R D ), 1982). Because hard-hot- 
(mil hubilnlH htippori diverse coinnniniliea of sessile reef invertebrates, they 
nre attractive to many com m ercially and recreationally im portan t fishes such 
as Biinpper, grouper, porgy and  black sea bass. T raditionally , these fishes havo 
been caught hy hook and line and fish trups, but there is growing in terest among 
some com mercial fisherm en in traw ling hard-bottom  areas for these fishes. 
Traw ls have also been used extensively in several research program s lo assess 
dem ersal fish com m unities associated w ith hard-bottom  habitats (e.g. Ulrich 
et al., 1976; Miller nnd R ichards. 1980; SCW M RD , 1981,1982; W enncr, 1983). '

Concern (lint trawl gear may cnuae long-term  or irreversible dam age to  reef 
com m unities has been expressed by various fish ing  groups, researchers (T il- 
muni, 1979; W cuner, 15)83) and  m anagem ent agencies. Previous studies on tho 
e lf t t ls o f  trawls on bent hie com m unities generally have been restricted tonond- 
bottom  nrens (G raham , 1955; Bridger, 1070; Anon.,1971; Caddy, 1973; Gibbs j 
et a l , 1980). T hus far, only one study in Florida hna docum ented dam age to 
hard bottom  com m unities caused by roller-fram o traw ls (T ih n an l, 1979), and 
tha t study evoluntcd the effects of com mercial trawl gear which is not com ­
monly used in the South A tlan tic Bight.

T his paper presents results from a second study which examines traw l effects 
in liiird-liotloin habitats. T lie prim ary objective of th is  study was to evuluote 
damage to sponge nnd coral assemblages resulting from research traw ling p rac­
tices used in a larger study exam ining hard-bottom  resources in the South 
A tlantic Right (SC W M R D , 1981, 1082). Sponges and corals represen t the 
largest and most conspicuous sessile species in hard-bottom  hab ita ts o f tho 
region. As a result, they nre extrem ely im portan t com ponents of tho inverte­
brate com m unity because they greatly enhance the structural com plexity of 
the bottom , particularly in hardpnn areas where sessile invertebrates provido 
the only topographic relief a ttractive  to fishes. T hus, a belter understanding 
of the effects of trnwl gear on these tnxn is needed.

s  rim y  aiika and  d o m in a n t  kaijna

'I lie study Hite was located approxim ately 32.5 km east of St. C atherines 
Inland, Georgia ( 3 I “35.7‘N, 8()"47.9 'W ), at a dep th  of 20 in. T h is  hard -bo t­
tom area was chosen for study because it was typical of low-rclief hard-bottom  
habitat in the South A tlantic Bight and because it was oasily relocated due to 
its proxim ity to nn artificial reef (Georgia “ Reef J " ) .

Prelim inary diver surveys characterized tho study area as having a sm ooth ?j 
rock bottom  covered by n th in  layer of sand. A lthough rock ledges were noted 
ne/irhy. no em ergent rock outcrops were observed in the area to ho trawled. -|| 
Sessile invertebrate growth was extensive throughout the area, w ith sponges

sad corals being the largest growth forms. Ascidians, hydroids, bryozoan* nnd 
slgoo were also common, hut these tnxn were generally represented liy low or 
encrusting growth forms.

*■' ‘ Three of the most abundan t large sponges, /lalictona ocidatu, Ircinia cam- 
pann nnd Cliuna spp. (m ostly  C. celata), were selected for assessm ent. All of 

: these species hnve been collected in roller-trnwl samples taken a t inner shelf 
hard-bottom sta tions (SG W M RD , 1982), T he finger spnrige, I I  oculnta, is an 

; upright rnmmis sponge which usually occurs as a single slnlk w ith multiple 
hrsncnes. It has a spongy texture and the branches are quite flexible. T he p u r­
ple vase sponge, I. campann, is a kerntose sponge which persistently  occurs in 

\ n cup or vase shape. T h e  texture of this sponge is firmer than I I  uatlata, hut 
it is still quite pliable. Finally, the boring spongen, Cliuna spp., nre uprigh t nnd 
cekr or barrel shaped in the gnniuia stage. These sponges have a d istinct dermis 
'covered with tubercles and are hard or aliff in consistency. Cliona spp. arc 

jfsimilar in shape and som etim es confused with the innsMive loggerheud sponge, 
)'Sphecictspongin uesparium, which is also com mon in hard bottom  areas of the 

South A tlantic Bight (SC W M R D , 1982; W enncr et al., 1983)
The dom inant oclocnralc in the area were the whip coral l.eplogorgia uirgu- 

■ 'la(a, the false sea fan Loplwgurgiahebes, nnd the slick coral Tilanideum frauen- 
/tldii All o f these species were more common than  the sponges nnd generally 

’ ’grew .all enough to he collected in roller-trnwl sam ples nl inner shelf hard- 
bottom nites (SC W M R D, 1982; W enncr ct nl., 1983).

The only hard coral found in the area was the branching tree coral Ocultnu 
Jvoricosn. T h is specios occurred only rarely, and the colonies wero usually small. 

Evsn though (). uarico.io was uncommon, It was osnosHod in thin atudy duo to 
its fmgile com position and probable susceptibility to damage from trawling.

^METHODS

.1
I'growling alley

I '11' A trawling alley was established hy placing two parallel series of five 90-kg 
•’concrete unchors on the bottom , running in an eoBt west direction (Fig. I ) . 
Sy'The alley was approxim ately 105 m wide ami the anchors served ns points of 

’attachm ent for transect lines which were stretched  across the alley. All anchors 
were buoyed nnd secured with iron spikes driven into the substra te. T ransects 

*1-3 were approxim ately 20 m apart nnd were located in nn nreu of high sponge 
(Jfindcoral density (Fig. I ). T ransects 4 and 5 were located approxim ately 40 
Jsnd 60 m, respectively, lo the west of T ransect 3 and wore in an area of high 

V'octocorul density  but low sponge density.
I" '1 T ransect lines, consisting of 3-mm galvanized cable; were shackled to each 
I pair of anchors approxim ately 40 cm above the bottom  nnd then drawn light 
P'wilh a rnchol hoist so that the lines were loully suspended above the bottom

.. • ,• «*** ' ..-.MM‘ • I t ,̂ 4*
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•(long their entire length. liatli Irunsecl line wiih marked with numbered trigs

atG-ni intervals, starling 2 in from tho southern anchor. T o  further nssint in

discing (|un(lrnl frames in tlic snme •>osition during coch osscssincnl, lOO-cm*

colored plexiglns plates were spiked lo the bottom under all numbered lags.I •;•*!**
ifrt-trawl assessment

f e "  ,
ii(;iFor tho initial survey (August 1982), divers assessed 20 quadrats along each 

f̂ctsnsect line bemuse tho exact path of the trawl through tho alley could not be 

anticipated. Quadrat boundaries wcro defined by placing n square l’V C  frame 

(6X5 m)  on the bottom along the east side of the line (Fig. I). The sponges 

Haliclona oculala, Ircinia campana nnd Ciiona spp., and the corals Isptogorgia 
.Dfrgulata, Lopltogorgia liebes nnd Oculina uaricosa wcro then counted in the 
entire 2fi-m* area of each quadrat. Qecnuae the octocorul Tilanideum fratien- 
ftldii was so abundant, it was counted only in a 1 -m* nub-qundrnt set up in Ihe 
northwest corner of each 25-mJ quadrat area. Organisms present under (lie 

failles or northern edge of the P V C  frames were included in the quadrat count. 
Organisms occurring under tho southern edge of the frame were only counted 

in the first quadrat of dich transect line. Sponges and octocornls smaller than 

'10 cm in height were not counted, hut the hard coral 0, varicosa was counted 
regardless of oize, After the pre-trawl assessment was completed, all trnii3ecl 

•'lines were removed from tho area in preparation for trav/ling.

Trawling operations 
5111
pThe roller trawl used in this study was a •10/54 fly net with a I2.2 tn hendrope 

and s 16.5-m footrupe equipped with 8ix 30 c m  rubber rollers separated hy 

numerous 15-cm diameter rubber discs along most of its length. The net had a 

12.8-m vertical mouth opening und stretch-mesh dimensions of 20.3 c m  in the 

inga, 10.2c m  in Ihe body, 4.1 c m  in lliocodend and 0.6cm in thccodcnd liner. 

The net was attached to I.8X 1.2 m  China-V doors using 30.5-ni leg lines, 'fhis 

net has been used extensively in previous research trnwliugin the South Atlan­

tic Oight (Waltz el nl., 1982; S C W M H D ,  1982; Wenncr et nl., 1983; Sedhcrry 

jnd Van Dolah, 1984). Larger versions of this net are currently being used hy 

gome commercial fishermen in the area.
".IfTlic trnwl was towed once through the trawling alley (26 August 1982) front 

lho30.H-m It/V "Oregon" ot nn approximate speed of 6.0 k m  h 1 using a 3:1 

acope in the trnwl warps. Under these conditions, the spread of the trnwl rig 

from door to door was approximately 30-35 in. T he trawl was deployed well in 

advance of the alley entrance lo ensure that it was fishing properly, nnd was 

hauled immediately after passing through the alley. T o  mark .the trawl path, 

Itvosmnll chase boats followed buoys nttiii hed lo eocli trawl door (Fig. 1), and 

deployed small sub-surface markers approximately every 5 in along the path.
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Thruo nun kern rmiHiHloil of grouped fishing weights attached to hiiiaII Imlunml 

flonl n on 3 m  sections of line. 'tl

Contents of the trnwl were sorted, weighed and then preserved in a 10^J 

formalin- seawater solution for identification in the laboratory.

I ‘os I irawl assessment i

After trawling operations were completed, divers replaced all transect lines i| 

in I heir original positions. Quadrats with sub surface markers denoted the Irawlit 

path Fight quiiurnls from each transect were then randomly solectod for roJx 

assessment Four were selected from quadrats in tho trawl path; the other fouffl 
from thoBe outside the trawl path to nerve os control arena (Fig. 1). Quadratic 
with markers were not considered in this selection sinco unequal portions ofi 
those qtindfrilH were affected by the trawl, and selection of control quadrats!;] 

was limited lo one randomly selected side of the trawl path to minimize divorM] 

swimming time. This sampling design provided a total of 20 trawled quadrat!; 

and 20 control quadrats for anulysis. ri

Counting techniques used in the post trawl assessment (August-September1*

1982) were similar to those used in the pre-trawl census except that the num-z 

her of damaged specimens of each species was also noted. Additionally, the^ 

degree of damage was subjectively categorized ns none, slight, moderate or', 
heavy Damaged organisms were counted regardless of size. Twelve months" 

later (August 1983). the same -to quadrats were rc-nssesBed in the control and j 

trawled areas. Counting techniques were the same as before, except that orga­

nisms were nol categorized by degree of damage since that was no longer evident. ’J

I lain nnuhsis

were made using I-way A N O V A  
diUcrcnccs were significant, t lie n posteriori Sludcnt-Newman-Keuls test was 

used in determine separation of treatment groups.

The distribution of oclocorals and hard corals appeared to be fairly uniform j 
throughout the study area Therefore, quadrats from all 5 transects were treated } 
as ii'plii <ilc*s in control and I rawled groups. Sponge density, on the other bund, 

was noticeably lower along Transects •! und 5 than along Transects 1-3. As a

^mult, separate analyses were performed for each sponge spacios in tho high 

[density (T|-Tj) and lowdonsily (T«-T») areas since quadrats from these two 

ortiona of the alley could not be considered to be replicates. 'Phis provided 8 

tind 12 replicate sponge counts per treatment group in the high- and low-den- 

Ktity areas, respectively.

Em

R̂ESULTS
•V
» Pre-trawl sponge density was much higher along Transectf 1-3 than along 

Transects 4-5 (Fig. 2). The most abundant sponges counted in both areas 

were tho barrel sponges Cliona spp., which were more than twice o b  numerous 
tl the finger sponges, Haliclona oculata, and the vase sponges, Ircinia campana.

is letter species was tho least abundant sponge found along all 6 transects, 
rpctocorals were more numoroua than sponges, with the slick coral Tilanideum 
; frauenfeldii being the most abundant species (Fig. 3). A n  accurato estimate of 
-i'-lba density of T. (rauenfeldii could nol be made because counts were based on 
the number of emergent stalks which sometimes grew from the some bnsal disc. 
ijBven so. T. (rauenfeldii stalka were so numerous that colony density of this 
species was undoubtedly higher than that of the other oclocorals, Uplogorgia 
'uirgulata nnd iMpUogorgia hebcs, which were also abundant throughout the 

galley. The stony coral Oculino uaricosa was the least abundant coral counted 
f in the quadrats (Fig. 4). In contrast to the sponges, no consistent differences 

in density wcro noted between transects for any of the coral species.
Immediately nfter trawling, divers surveyed the area anti noted thul the sub 

surface markers accurately defined the path of the trawl doors based on dam- 

iage to surrounding sponges and corals. At least BOine specimens of all species 

counted in the pre-trawl assessment were found damaged in the area between 

the door marker-flnals, with more destruction noted among sponges than cor­

als. Damage to spongea ranged from slight tears nnd nicks lo major portions 

being torn off, or the entire sponge being knocked down. Grooves resulting 

from rubbing by the trawl leg lines were also observed in the sides of several 

sponges, especially Cliona spp. Damaged oclocorals ami stony corals were most

4ti

The species selected fur assessment of trnwl damage were compared with ' 

respect to densities of undamaged specimens in Ihe trawled quadrats before, i 

immediately after, nnd 12 months after trawling. Damaged specimens were not. 

included in the nunlyscs since some organisms were completely removed from \ g  i

the nren. i hereby precluding accurate counts. Control (lion-trawled) areas were \ S'often completely severed at their base, 
also compared before nnd nfter trawling lo evnlunte accuracy of the counting . . Histograms of undamaged sponge density before versus immediately after
lei hitiqoe, nnd to monitor nnlural changes in the density of each species with • £ trawling ( Fig. 2) illustrate a significant decrease in the number of undoinnged 
tune. Cnnipnr isons bet ween t rent ment groups (before, after, 12 months nfter) '■ S  fpongos present in the trnwled quad mis of Transects 1-3 (f ‘ < 0.05, A N O V A  I.

I N O V A  tests on log (x t I) transformed data. W h e n  i KJ’Asirnilor decline was also noted in trnwled quadrats of Transccta 1-5. but this
v decrease was not statistically significant at the 9 5 %  confidence level. Of the 
208 spongea remaining in the 20 trawled quadrats, 31.7% were damaged. In 

contrast, no sponge damage was delected in the control quudrnls of any Iran- 

;»ecl anti total sponge abundance had not changed significantly in either the 

high- or low-density areas (P> 0.76).
v Most of the damaged sponges were Cliona spp. (Fig. 2). In the high- and
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>lnlisiirallv significnnl (P< ().05, A N O V A ), wlicrcns in the control i|iindriitn 

nosipiiilit iinl decreases were noted in sponge density nfter trnwling (P>  0.75). 
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7 ol the I t!) tlionid sponges initttrlly counted ware missing from the (pindruts 
niter the trnwl hntl pnsscd through the nren. Furthermore, of tho 49 specintens

r,* “-i

fj. • 
Kno

0

i1”1llV‘ ■ ',100

e 15
J'x 100
S * i5 -

Ipfil'CUl

f o ! - 0

f j *

lij-'looV/.*'.
ft* li0

llftk

t f i .

k ,

W

. .ester.

CONTROL
r-t-i r — i__eta.

Lipfpgorgto nrgulalo
M  n  M ___________ s t j . _m_f&L

Tllonldtum (icutntildn

ftl
R R J

4 y

Tolol O clocoro li*

£ ® o w o. tui f
m 5

fig £§u i  u.; < £ *! E5 I
5“
m £

Ui (j)
u
E

tt »oId COh * U « < 6
Ei/i

3. Mean denalty ( JtSIC) of undamaged nctocorali counted in trawled nnd control i|iindr«ili 
ngtlie three coniua perindt. Values Are hated on i|uadrala from all transects and (* I indicates 

flimsies baied on counts of T. /rauenfeldii in 1 in' ipiadrata.
' f
found dnmnged, only ‘29 were considered to he henvily dnmnged (i.e. > 6 0 %  

fomogcor loss of the specimen).
^ Twelve months ufler the trnwl hntl pnsscd through the nllcy, divert! conlil 

not confidently relocate nny of the dnmnged ('liona spp., and the nhuntlnnce of
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specimens counted in trnwled quadrats hod increased lo prc-trowl densities 

greater I Fig. 2). N o  significant differences were detected, in either the hig 

or the low-density areas, between prc-trowl ond 12-inonlh post-trawl de 

estimates of either Cliona spp. alone or nil sponges ns a group (/* > 0.05, S N  
tests I Regeneration of tissue omong the dnmnged Cliona during the in 
period w«s sufficient to hove rounded off the tope of partially severed span 

nnd to Iiiivo closed wounds on other sponges. Thus, while some specimens 

Cliona were obviously shorter (linn before, none appeared to be moribund 
even damaged.

Klfecls of the trnwl gear on the other large sponges, Haliclona oculuta a 
Irnnia campana, were not ns severe «8 those noted for Cliona sp, (Fig. 2|i 
Although Ifi dnmnged finger sponges were found in lha trnwled quadrats, thj 

mean density of iindomngcd II. uculata in those quadrats was not significant!; 
dillcrenl between census periods (l ‘ > 0.5, A N O V A ). Additionally, fewer thtj 

Kol those If) sponges were considered heavily damaged, Vnse sponges appear*! 

In lie leosl affected hy the trawl, with only one damaged I.campana found 
llie alley. As with finger sponges, no significant differences between snmpli: 

periods were noted in the mean abundance of undamaged I. campana found ij 
trawled quadrats (/'> 0.05), nor were there nny significant differences hetwea 

sampling periods with respect lo the density of cither species in control qusi 
nils (P >  0 75). f

Total or tocorril tilmndnnce declined in the alley nfter trawling (Fig. 3), n^ 

n lew dnmnged specimens of nil species were found in the trawled quadrat/ 

However, ellects ol the trnwl on the three oclocoral species appeared to I 

nniiintiil in comparison with the sponges, since there were no significant 

lercncc.s between pre-trawl and post-trawl Jensily estimates for nny of t 

three species (l ‘ > 0.5, A N O V A ). In fact, mean densities of the fun and whi

r»ls, hiphogargia helies and Leplogurgio uirgnlntn, rcmnlnad conntunt In tho 
?l post-trawl nssoiismont, nnd only the stick eornl Tilanideum /rauenfeldii 
islined in mean abundance immediately after trawling (Fig, 3). The constant 
ean densities observed for fan nnd whip corals before arid after trawling were 

expected, since divers counted 9 damaged I,helies nnd C damaged L  virgu- 
i in trawled quadrats. This discrepancy was probubly due to counting errors, 
elve months after trawling, the densities of all octocornl species were higher 

_o pre-trawl densities, although differences were nol significant ( P > 0,5, 

g.,,3). Octocoral densities in the control quadrats also remained fairly con­

tent throughout tho study poriod (P>0.5).

'Divers counted 3 0 %  fewer undamaged stony corals in the trnwled quadrats 

uring the immediate post-trnwl assessment (Fig. 4). Of the seven colonies 
ecled by the trnwl, four were moderately to heavily damaged nnd three were 
aged only slightly. Twelve months nftor trawling, tlie mean density of Ocu- 

‘na uaricosa was greater than the pro-trowl estimate (Fig.4), nnd damage could 
ct be detected on nny of the colonies. Differences in the density of stony corals 

tween sampling periods were not statistically significant in either (he trnwled 

/control nrens ( / ’ > 0.26, A N O V A ).

AH of the species examined in (his study were collected in the trnwl net, with 

eoxceplion of the vnse sponge Ircinia campana and the stony coral Oculinu 
— 'qja (Table I). Iliomess of the invertebrates collected in the trawl was 

Within the range of biomass estimates from previous trnwl collections ol inner- 

lielf stations where trawling distances were longer ( S C W M l t D ,  1982). Rel- 
lively few fish wcro collected in comparison with previous catches using this 

pr ( S C W M R D ,  1982; Sedherry and Van Doluh, 1984). However, the dis- 

nee trnwled was much shorter than in the previous studies. In general, the 

tel) and all observations made during trawling operations indicate that the 

awl was fishing properly when it passed through the alley.

let
j^ C U S S IO N

“eta generated from this trawling study support the hypothesis that roller 

wls damage sponges nnd corals found in hnrd-hottom habitats of the South 

tlantic Bight. I lowever, the damage observed in t his study was not as severe 

* that noted in the only other study of trawling effects on this type of bottom 

Jfjjmanl, 1979). In that study, the effects of commercial shrimping with roller- 

fWiie trawls were evaluated in a shullow-waler area of lliiicayne Hay, Florida, 

jdmant observed severe damage (specimens crushed or loro loose) lo more 
*n 8 0% of the stony corals, 5 0 %  of the sponges and 3 8% of the soft corals 

the trawl path. Ill contrast, significant damage in our study was limited 

pponges, of which 31.7% were found damaged immediately uftcr trawling 

amsge to oclocorals wos much lower, with only 3.9% of the colonics affected 

.trawled quadrats. A  higher percentage of stony corals was nflcclcd in our



I.it l nl isi>  captured in (lie trawl net during its pasa ihrongh the trnwliiig alley

TAItl K I

S|iecies Number
caught

Blnrnaia
(kK)

Phylum Purifcra 
Cliuna spp.
Haliclona ocnlata
In  im a ranuita
P.nilerA (iirnlet. fragmental

Phylum Cniilnria
/.r/i(rrgn'giu uirgnlala 
l.a/ihuttur/fia h tb e I 
T tl t tia  ip.
Tilann ltum  /n iiie ri/c/ i/ ii

Pliyluin Mnlluecn
‘IVutluiidra lundet |

Phylum Kchinnilrrmata 
Arbacm fiuniltila la  
llulolhurniden (undet I

Phylum ('Imrdnta 
Sohphyhirn Uriielmrdalo 

Ancidiacea (imtiet )

Suliphylum Vcrlrbraln
Ai anlliinlriicinn  (/uinlriruriiii 
A ln ilr rm  stliucpli 
Miinucnnlhii* hii/inln*

O ilie r  lin i iic  m verte lirn tc  fr iig m e iila l

22.80
100
0.18
0.90

064
0.28
0.28
O.U

0S2

0.05
0.01

0.68

0.27
0.4G
0.05

0 19

study (30 1% ). tnii llif initial density of those cornla wns very low in the tru? 

ini’nlley.
T w o  fnclors limy nrrminl for the (liffercncee ohserved hetween Tilmnnlj 

(19/91 si inly nnd this one first, the roller-frame trawls used hy Florida shric 

l»ers arc considerably different in design from the roller trnwl used in our stud 
The shrimp trnwl Inline generally has non-flcxihle rollernsscmliliesconsisting 
ol steel pipes welded nround n central nxle to form slotted roller cylindcjf 

apprnxunnlely lit c m  in tlinmclcr (Tnbli and Kenny, 196/). I he roller nssctf 

hlv used on our trnwl. on llie oilier hand, is more flexible because it consists^ 

several short rubber rollers spaced along a chain with smaller rubber dir

61

Jjljtaparnting them. Additionally, these rollers are larger in diameter (HO cm) 

Jthsn tho steel-slatted rollers used on the shrimp trawls. Th e  relatively large 

jneizo and flexibility of this roller assembly undoubtedly accounted for the less 

pssvoro damage to the large sosslle fnunn in our study ns compnrod to that pro- 

sliced by the smaller, leas flexible rollers used in Tilrnnnt's study.

&?iTho second factor which m ay explain differences between the two studies is 

elated to tho number of limes the same area of hard bottom wns trawled. 

jrlUthough much of the damage Tilmniit (1979) described was attributed to a 

f jilngle tow, he noted that his post-trawl assessment followed ",.. 44 nights of 

.fishing by an average of 10 shrimp boats (440 boat nights) working in the 

jjt-Sros". Thus, some of the severe damage he observed may have been caused by 

^previous trawling over the same bottom. In contrast, the trnwl damage noted 

s' in our study purposely reflects the effects of one tow through the nlley, since 

jH(thlD study was designed to evaluate the effects of our research trnwl which 

giytypically does not cross the same bottom area more than once ( S C W M I U ) ,  

jf:1082; Sedberry nnd Van Dolah, 1984), Multiple lows through the nlley would 

iprobnbly have caused much greater damage to sponge nnd coral populations, 

pvi Commercial trawlers often drag over the same area more than once lo min­

imize gear damage nnd loss due to hnng9 on unfamiliar rocky bottom. Thus, 

«lheir effoct on hard-bottom communities would probably be much greater than 

2,'thst notod for our research trawling. Commercial trawling without roller rigs 

would huvo even n. re sorious adverse impacts on bottom communities. For 

example,C.A. Wenncr (unpublishcddotn) collected approximately 477 kg hn ' 

Kpf invertebrates (mostly sponges and corals) in o single tow over hard bottom 

i-Using paired 40/60, 4-sonm semi-balloon trawl nets without rollers. O n  n sand 

Jjbotlom, Dridger (1970) found that tickler chains on trawls cotdd dislodge rocks 
partially buried in tho sand, thereby changing the bottom environment.

RSftln our study, the barrel sponges, Cliona spp., were tlie most severely affected 
jporgnniBins in the trawl path. As noted previously, these sponges nre relatively 

^inflexible nnd thus would be more easily torn or knocked down than sponges 

Ĵlucli as Ircinia cain/mna nnd Haliclona aculata, which arc less rigid. Colony 
(flexibility may also account for the comparatively insignificant dnmngc observed 
kjsmong the three octocoral species l.ophogorgia licbes, laiptogorgia uirgnlala and 
tlTitanidcoin (rauenfeldii. Oculina uaricosa, on the other hand, is very brittle nnd 
[■/he fact that most of tho stony corals in the trnwl path were not crushed or 

j|broken was probably due to the small size of the O. uaricosa colonies in this 
Cireo . This would have allowed many coral heads lo esenpe damage as the trawl 

kbotinced over larger organisms. Additionally, the relatively smull size of both 

itony corals and many oclocorals would hove minimized dnmngc from the trnwl 

leg lines, which apparently drng above the bottom based on evidence of leg line 

i'damage on the sideR of larger Cliona spp.
■if'The location of the trnwl door markers in the nlley indicated that the path 

Of the trnwl rig was approximately 110-36 rn wide. Since the width of the trawl



net nnd rollcrn wns only about 0 in nl (lie lowing Bpced used (utiptil>lit»lia 

ilrtln), most ul iIm lintloin m e n  nlfuciod by thin irawl rig wus dmuagod by tho 

lower leg lines which connect the net footrope to tho trawl doom. Fauna darnd 

aged by these leg linen would generally not bo captured in tho net, an ovidoncetilj 

by the low numbers of sponges and corals collected in our trawl rolativo lo thfih 

number found dumoged. Thus, it is important to consider gear design in any| 

evaluation of trawl damage to bottom invertebrates. Trawls with doors nllncliodf 
directly to the nets would greatly reduco the bottom area damaged hy truwlingj 

activities, ns would nny modificntioon lo Ihe net roller rig that would ruisc thsf 
lower leg lines even further off the bottom. n

.Sponges and corals damaged in this study appeared to have recovered, at] 

least partially, within I yenr following the trawling operation, since divers couldH 
not distinguish damaged from undamaged organisms during the last post-trnwli 
survey. While this capacity for regeneration reduces the likelihood of serious] 

long term impacts from limited rescnrch trawling over hard-bottom commuij 

nilies, the small amount of growth rate informotion obtained during this study?

( Van Uololi el nl, I98.'l) suggests tliul it m ay take several years for some dum<t> 

aged sponges and corals to nlluin their original size. Oilier studies also suggest?] 

that sponges and corals in general may be slow growing. For example, Nicoli 

and Itcisman (1076) measured Chonucelala in N e w  York waters and reported; 
growth ilntn winch indicate that it may take several years for Cliona to reach 
sizes equivalent to those present in our study area. Similarly, Grigg (1974)! 

examined two gurgoniau corals (Muricea spp.) in California waters and noted] 
that it takes approximately 40 years far those corals to reach a height of 50 cm. 
More extensive data on the recruitment and growth rates of spongea nnd corals! 

is needed lo fully evaluate impacts from roller trawling, particularly since the] 

size and density of t liese organisms directly influcnco the structural complexity r 
nl hard bottom habitats and, consequently, llie attractiveness of these areas] 
to fishes
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Sloan, N A . I suridaen, C.l’ . and I farbo, It M., 1087. Ilecruilmenl characleriatica of the cominer • 
>, dally harveated red aea urchin Slrongylocentrolui /ranciscanlts in aoulhern llritiah Columhia,

Caiiniln. Fish l l e i , 5:65-69.

, !  The teat aiie frei|uendea of red icb urch'n, Strongylocenlro lu t /rancitcanut ( Agasaii), pupil- 
laliont from llritiah Columbia revealed low recruitment overall ( *0 .5% ) compared with popu- 
lationc from lower latitudes. Juvenita urchins tended lo shelter under adult contpecifics. On a fine 

1 Kale, i e. over 0.5-8 0 kin, high variability in recruitment was evident. Possible effects of coin- 
knerdal harvesting are discussed. Site-specific harvest controls baaed nil local habitat and urchin 
population (siie-frequency) data are desirable as o fishery management tool, hut would he loo 
costly lo gather over such an extensive coastal area.

• INTRODUCTION
I.

V Populations of rcrl pen urchin, S t r o n R y lo c c n t r o t u x / r tm c is c a r n is  (Agassiz), in 
Houlhem British Coltimhin tiro experiencing increased harvesting hy (living 

fishermen (Fig. 1). A special hiolngicnl concern with this fishery is (lint hnr 

^vesting of ndult urchins not only reduces hrood stock, hut m ny nlso nffcct 

jTecniitmcnt hy decreasing the amount of spine-ennopy shelter provided liy 

f'stliilts for young conspccifics (Tegnor ntul iJnyton, 1977), Recruitment in 

^’defined hy IChort (I9B3) an being the oddition of new imlividuols. which are 

p. just large enough to be collected in proportion to their true'abundance, to a 

population hy reproduction or immigration, lislimnlesof recruitment in Bril­

ey ish Columhia populations ore generally lower than those in southern California

0I65-7836/87/JO3 50

:' ■ 1.\
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Pacific ocean perch (POP)

Southeast Alaska trawl closure: 
A case study in risk-averse 

management
Lint!a Ue.hnken 
P.O. Box 6065 
Sitka, Alaska, U.S.A. 99835

INTRODUCTION
In February 1991, the fishers of Sitka, Alaska launched a campaign lo protect the waters 

off Southeast Alaska from the effects of trawling. Over the following year and a half, fishers, 

seafood processors, environmental organisations, towns and communities, the Alaska State 

Legislature and the Governor’s office joined Sitka’s effort. Letters, resolutions, and petitions 

were sent to the North Pacific Fishery Management Counci . c federally-appointed management 

body requesting protection for Southeast’s marine resource d cwu-.ial communities. The Alaska 

Department of Fish and Game compiled an Environmental \ssessmcnt (RA) emphasizing the 

importance of precautionary management in Southeast's imiqi e environment. And yet. despite 
this enormous effort, in September, 1992. the North Pacific I ishcry Management Council voted 

7 to 4 against closing Southeast to trawling, dismissing Pic RA  and the public testimony 

documenting trawl impacts as cither "unquanlificd" or "uncco, tal."

The Councils's decision highlights a flaw in U.S. fisheries management policy: despite 
a Congressional mandate in the Magnuson Fishery Conservation and Management Act to err on 

the side of conservation, managers loo often place the burden of the proof for “quantifying” 

habitat or ecosystem damage on concerned fishers and environmentalists. Since information on 

the dccpsca environment is limited, and quantifying damage occurring al 260 metres ( M O  

fathoms) is difficult at best, the suspected offenders, in this case the factory trawlers, have an 

easy upper hand. Until risk-adverse management becomes integral to fisheries policy, the marine 

environment will continue to pay the price for unquanlificd or unquantifiablc effects. With the 

Magnuson Act scheduled for reauthorization in 1993, policy-makers have a responsibility to 

evaluate the effectiveness of U.S. fishery management policy. As a case study, the Southeast 

trawl closure provides insight into the current interpretation and application of the Act.

HISTORY
Trawling a ll Southeast began in the 1960s when foreign factory trawlers first prosecuted 

slope rockfish slocks in the waters of the Eastern gulf of Alaska (the Eastern Gulf includes both 

the Southeast and the Yakutat regulatory areas). Catches peaked in 1965, then dropped off 

precipitously. Species in the slope rockfish complex are long-lived (95-M O  years), have a late 

age of reproduction and limited movement patterns. These characteristics make the complex 

highly vulnerable lo over-exploitation. Hy the late 1960s, stocks of I’acific ocean perch (POP) 

(Srbustcs alums), the dominant and most targeted species within the slope complex, had been 
reduced lo 10-16% of historic levels. In 1982 the North Pacific Fishery Management Council
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significantly reduced slope rockfish quotas in the Eastern Gulf and initialed a rebuilding program 

for Pacific ocean perch. In the same year, the council prohibited foreign trawlers from fishing 

off Southeast Alaska.

In 1985, llie domestic factory trawl fleet first appeared in the Southeast area. Local hook- 

and-linc fishers, called longliners, watched with concern. As was the case with tlic foreign 

trawlers operating off Southeast, the domestic trawlers targeted P G P  and other slope rockfish 

species. Although little or no stock recovery had yet occurred, slope rockfish quotas were raised 

in response to lobbying pressure from domestic trawlers and the rebuilding program was 

abandoned. Between 1985 and 1991, factory trawl landings increased from 423 metric tonnes 

(mt) to 1,402 mt in the Southeast area, and from 807 mt to 5,108 ml in the Yakutat area. 

Although only five to seven factory trawlers fished off Southeast in any one year, the impact was 

noticeable. Slope rockfish live on or near llie ocean floor, hence arc targeted with hard-on- 

bottom trawls. After the arrival of trawlers on traditional fishing grounds, local longliners pulled 

up empty hooks from once productive areas. Their concern deepened.

In February 1991, representatives from a factory trawl company visited Sitka to 

investigate crew transportation and emergency docking facilities. The representatives mentioned 

that their company intended to send three factory trawlers into Southeast lo fish its "virgin 

grounds" for Pacific cod (Gatins macrocephalas), a traditional longline species. As is the case 

with most factory vessels, all supplies, gear, crew, etc. were to be obtained outside of Alaska, 

and all fish would be processed on board the vessels. The intent of this company sparked the 

smouldering fire: Sitka fishers drafted a proposal lo prohibit trawling off Southeast Alaska.

The fishing grounds that appeared "virgin” to the trawlers have been fished by shore- 

based. longline fishers for close to a century. Over the years the grounds have remained 

productive, evidence that longline fishing is a sustainable harvest technique appropriate to the 

area. Southeast longliners target Pacific halibut (Hippoglossus stenolepis). sablefish 

(Annploponw fimbria), demersal shelf rockfish (Sebattes spp.) and the Pacific cod. The local 

longline fleet is composed of relatively small vessels (less than 20 metres (60 fectl in length) that 

deliver to processors in the Southeast coastal communities. Many of the vessels arc family- 

owned and operated, part of a fishing tradition that stretches back through two or three 

generations. In many of these communities commercial fishing is the sole source of employment 

and revenue. Consequently, local fishers and processors have supported conservative 

management of marine fish species. Longliners had already seen the destructive force of the 

foreign trawlers; how they feared that history was repeating itself. The grass roots effort to 

protect communities and the resources they depend on grew from that fear.

CONSERVATION CONCERNS
Pacific ocean perch arc the dominant species harvested with domestic inwl gear in the 

.Southeast area. POP recruit into the trawl fishery (i.e. start to be caught by trawlers) between 
the age of five and seven, but do not become sexually mature until age nine or eleven. Prior

9
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to exploitation, (lie P O P  population consisted of a wide distribution of ape classes from juveniles 

to 95 year old adults. According to 1987 data now only 12% of the population is over age 15, 

which is an indication of the severely reduced reproductive potential of the stock (Hcifct7. and 

Clausen, 1991). The P OP biomass reached minimum levels during the late 1970s and early 

1980s, showed signs of slight recovery following the Council's rebuilding effort, then, according 

to triennial trawl research surveys, declined by 4 3% between 1984 and 1990. Recent verification 

of the trawl survey data by submcrsibles suggests that slock depletion may be more severe than 

previously assumed; observations indicate that the biomass figures currently used to evaluate 

quotas may over-estimate P OP abundance by a factor of two (Kriepcr. 1992).

The rockfish conservation problem is further exacerbated in the waters off Southeast by 

the narrowness of Southeast’s continental shelf/slope and the abundance of rocky, high-relief 

terrain. The Southeast trawl closure O A  emphasizes that the Southeast area contains very little 

smooth bottom suitable for trawls, which serves to concentrate trawl effort. Submersible 

observations recorded row after row of trawl furrows in this limited smooth bottom habitat, some 

estimated to be almost 2 metres (5 feet) deep (Krieger, video footage, 1992). Since rockfish are 

widely recognized as being non-migratory and area-specific, concentrating trawl effort in the few 

smooth bottom areas may result in localized depiction of rockfish species (Bracken and Bibb. 

1992).

The smooth-bottom habitat off Southeast is interrupted hy deep-water canyons and boulder 

fields. Although adult POP are found in the smooth bottom areas, roughcyc rockfish (Scbuxicx 
aletttiatnis) and shortrakcr rockfish (Sehastcs borealis) slope rockfish species of secondary 

importance to the factory trawl fleet, are commonly associated with this rocky, hiph-rclicf 

terrain. Using rolling gear (similar lo over-sized tires filled with cement) along the lower edge 

of the net, some rockfish trawlers have recently developed techniques that allow them to fish the 

rocky areas. These rocky areas support a high abundance nnd diversity of fragile deep-water 

corals, including oclocorals. hydrocorals and hcxacorals. These corals arc presumed to he long- 

lived and slow-growing. During public testimony, rockfish trawlers claimed to avoid contact 

with corals, stating that corals tear and damage nets, a claim supported by the lack of corals in 

the fish-catch observer data. However, submersible observations recorded pieces of broken coral 

along trawl tracks and attributed to trawl impact the displacement of boulders 1.5-3.0 metres (5- 

10 feet) in diameter. This suggests that, although Irawl nets may nol come in contact with corals 

and associated hard-bottom species, the impact of roller gear and trawl doors could be significant 

(trawl doors, used to spread the net mouth, weigh several tons apiece).

The canyons and other isolated rocky areas are often uncharted, hence arc difficult for 

large vessels with heavy gear to avoid. In recent years three trawl vessels brought into Sitka for 

emergency repairs have all had significant amounts of Prim non. or red tree coral, piled on deck. 
(Pictures of these vessels with coral on deck were submitted to the Council by local fishers). 

Although research vessels conducting the triennial trawl surveys tried to avoid rough-bottom 

terrain, in 1990 eight Southeast survey crews reported the occurrence of substantial amounts of
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coral: one tow reported 925 kg (2.039 pounds) of Primnon (Derrah. 1990). Prittmna is predicted 
to have a growth rate of I cm/ycar (0.4 inches/year) and to require 100 years to reach full size. 

After reviewing a 1987 trawl impact study conducted in near-shore. South Atlantic waters, the 

South Atlantic Fishery Management Council (SAFMC) concluded that repeated trawling in livc- 

boltom, coral areas could result in significant habitat loss (SAFMC. 1988). Cold water corals 

are presumed to be slower growing and have a lower rate of production than warm water corals 

(Cimberg, cl a l., 1981). A  recent study concluded that the effect of trawling on the seabed 8 

environment in deeper water (greater than 500 m  (1,600 feet) could be severe and that any 1 

recovery may be measured in decades (Jones, 1992). The rockfish trawlers fishing off Southeast I 

operate in cold water al depths of 200-600 m  (650-2000 feet). Although information on the 

deepsca environment and the coral/trawl interactions occurring off Southeast are limited. Die best 

available information indicates that the impacts on habitat could be long-term and significant.

MANAGEMENT ISSUES
There are several documented management problems associated with trawl effort in the 

Southeast area. The quotas for many fish species are relatively small. The trawl fisheries are 

fast-paced and high-volume, and have a history of exceeding the small Southeast quotas. In 

recent years actual catches have been as high as 185% of Ihe area quota. Many of the rockfish 

species in the Eastern Gulf arc managed close to biological threshold levels (i.e., estimated 

maximum sustainable harvest levels). Exceeding quotas and these threshold levels may pose w  

severe, conservation problems.

In some cases quotas are also set close to the "overfishing” definition.' In 1991, one I  

trawl vessel’s misreporting of its demersal shelf rockfish (DSR) bycatch almost triggered the I  

overfishing definition for DSR. Along with creating a potential conservation problem, triggering ■ 

the overfishing definition would have preempted the traditional longline halibut and directed DSR E  

fisheries in the Southeast area. This demonstrates the potential for a single trawl vessel to affect K  

the traditional fisheries of the entire area. Even after reclassifying most of the misreportcd DSR n 

bycatch, the National Marine Fisheries .Service (NMFS) closed by emergency rule the Southeast B  

area to trawl gear to prevent overfishing of D S R  and to ensure that the fall halibut longline B  

fishery was not preempted (emergency rules can be implemented for a maximum of 180 days). ■ 

Although the emergency rule prevented a disaster, such crisis management can not be expected B  

to function effectively in every situation.

The ability of high-volume trawl fisheries lo quickly harvest smrll quotas has also caused K  

many species in the Southeast area to be listed early in the year as "bycalch" or "prohibited.” B  

When a species is listed as "bycatch.” it may only be harvested in limited amounts incidental to H  

other target fisheries. If this limited amount is exceeded, the species must be discarded. When B

1 When the overfishing definition for a species is reached, any fishery that may affect 

the species is closed.
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a species is listed as "prohibited," any amount harvested must be discarded. For example, 

during the 1990-1992 fall halibut fisheries, roupheye and shotlrakcr rockfish were listed as 

"prohibited" and had to be discarded by longline halibut fishers. Factory trawlers also discarded 

rougheye and shortraker during tlic 1992 P O P  fishery. Since the mortality of discarded rockfish 

is 100%, such listings mandate waste. Eliminating the directed rougheye and shortraker trawl 

fislicry would ensure that small quotas were adequate to meet the bycatch needs of traditional 
fisheries, preventing waste and minimizing tlie risk of exceeding quotas.

SOCIAL CONSIDERATIONS
The continental slope is significantly closer to the shore off Southeast Alaska than it is 

off central or western Alaska. This proximity enables Southeast's small boat longline fleet lo 

safely access the off-shore sablefish and halibut grounds. Most of the over 3.(XX) longliners fish 

only in tlie Southeast area, being limited by vessel size to the near-shore fisheries. The Southeast 

longline fleet is shore-based, delivering 75 %  of its harvest lo Southeast processing plants. These 

landings are taxed by the Slate of Alaska at 3%, with half of the revenue generated by the tax 

accruing to the Southeast coastal communities. The seafood industry is the largest private, basic 

industry employer in the State; in many of the small Southeast communities, it is the only 

employer, both Southeast fishers and the communities in which they live depend on the long 
term productivity of their traditional fisheries.

In 1991, a total of eleven trawl vessels fished off Southeast. These factory vessels arc

highly mobile and currently participate in fisheries throughout the Clulf of Alaska and llerinp 

Sea, Fishing off Southeast contributes to, but does not fully constitute the fleet's annual income. 

None of these factory vessels deliver to Southeast processing plants nor pay any seafood lax lo 

the communities or State of Alaska. However, as was demonstrated by the rockfish trawler in 

1991. any one of these eleven vessels could significantly disrupt the traditional fisheries on which 

the 3,000 Southeast longliners depend. Such disruption would impose severe social and 

economic costs on Southeast fishers and coastal communities. As North Pacific Council member

l-ary Cotter stated, "This region is scared to death for the future if trawling is allosvcd to
continue."

ECONOMIC CONSIDERATIONS
The Environmental Assessment (EA) separates the economic effects of the proposed trawl 

closure into three categories: losses to trawl vessels, gains to hook-and-line vessels, and net 

benefits to the nation. The EA estimates that gross revenue losses to the trawl fleet would range 

from $3 million lo $3.6 million. These losses would be mitigated to some extent by the ability 

of the affected trawl vessels lo fish in other areas. Estimated economic gains to the hook-and- 

line fleet and the coastal communities ranged from $1.9 million to $2.3 million. Additional 

gains identified in the E A  arise from: protecting rockfish stocks from overfishing, preventing 

curtailment of other groundfish and halibut fisheries, and ensuring that "increased trawl effort 

in the future will not erode the economic base of the [Southeast! coastal communities" (Bracken 
and llibb, 1992).
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Closing the Southeast area lo trawling would result in an estimated net loss to the nation 

of $1.1 to $1.3 million. Virtually all of this loss is attributed to the forgone harvest of P O P  in 

the Southeast area (estimated value of P O P  in the Southeast area is Si .2 to $1.4 million). The 

analysis states that this loss would occur only if the P O P  quota constitutes a "truly harvestablc 

surplus." Given the current depleted status of P OP and the conservation concerns associated with 

the rocklish trawl fishery, it is difficult to consider the P O P  quota a "truly harvestablc surplus."

Prohibiting trawling off Southeast would benefit the resource and the nation through 

habitat protection, decreased waste, and the conservation of depleted rockfish stocks. Southeast 

coastal communities would benefit through increased economic and social stability. The Council 

weighed these "unquantified" benefits against Ihe trawler's economic loss and found them 

insufficient. To the dismay of a region united in its concern, the trawl closure was denied.:

SUMMARY
At the recent United Nations Conference on Environment and Development (UNCED), 
participating nations agreed that: "States should commit themselves to the conservation and 

sustainable use of living marine resources...promote the development and use of selective fishing 

gear...|and| preserve rare or fragile ecosystems as well as habitats and other ecologically 

sensitive areas." Southeast Alaska’s nearly century-long tradition as a productive, hook-and-line 

area indicates that longline fishing is an appropriate, sustainable means of harvesting Southeast's 
marine resources. Southeast fishers fear that factory trawlers could destroy that tradition. The 

United Nations have urged managers to promote sustainable, selective gear and to protect critical 

habitat. Through the Southeast trawl closure, local fishers sought lo follow this directive.

The Magnuson Fishery Conservation and Management Act directs regional Councils to 

base decisions on the "best scientific information available." (Section 301 (a) (2). The Act 

defines the terms "conservation and management" as: "all the rides, regulations, conditions, 

methods and other measures which arc required to rebuild, restore and maintain...any fishery 

resource and (he marine environment; and which are designed to assure that...irreversible or 

long-term adverse effects on fishery resources and the marine environment are avoided" (Section 

3 (2). Proponents of the Southeast trawl closure sought to apply these directives. Gathering the 

best scientific information available, proponents asked tl Council to rebuild depleted slope 

rockfish slocks and to prevent long-term adverse effects on the marine environment off 

Southeast. Although quantifiable information specific to the Southeast was limited, in the words 

of Council member Ron Heggc: "It docs not do much good after the fact to know for sure that 

the damage has been done." Given the complexity and inaccessibility of the marine resource, 

information on marine fish species and Ihe ecological sensitivity of deep-sea habitat is likely to

5 Four of the six Alaskan council members voted in favor of prohibiting trawling off 

Southeast; Council members from Oregon, Washington and the National Marine Fisheries 

Service voted against the trawl closure.
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remain limited. Only risk-adverse policy will protect die diversity and productivity of the marine 

environment. The U N C F D  Resolutions mandate conservative management in the face of 

uncertainty; die Magnuson Act provides a similar directive. Application of the Act should reflect 
these directives.

The State of Alaska, Southeast coastal communities, fishing organizations, seafood 

processors, environmentalists, and several thousand Southeast residents asked the Council to 

protect local marine resources by prohibiting trawling off Southeast. The request was denied. 

Southeast fishers arc now working to compile additional information, hoping to someday 

"quantify" trawl damage to die satisfaction of die Council. As Congress begins Ihe process of 

reauthorizing the Magnuson Act, those same individuals and organizations will be looking for 

opportunities to strengdien the conservation standards within the Act.
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A s w e e p  t o w a r d s  c h a n g e  in  N o v a  S c o t ia !
The M ooschcad-C Ican Nova Sco lia  Beach Sweep and L itte r Su rvey.

Randy Miller
The Clean Nava Scotia Foundation
P.O. Box 2528, Station "M"
Halifax. N.S. D3J 3N5. Canada

INTRODUCTION
Starting in 1089. The Clean Nova Scotia Foundation has helped volunteers organize local 

hcach clean-ups throughout the province of Nova Scotia at hundreds of locations. The first 

Reach Sweep attracted 119 volunteers in April 1989. In September of tlic same year, 708 

volunteers participated. Since that lime, thousands of Nova Scotians nave shown their concern 

for our coastal environment by participating in the Reach Sweep and Litter Survey Programmes. 

The June 1992 Sweep involved close lo 10.(XX) participants making it one of the largest per 

capita coastal clean-up projects in North America.

In 1992. during Spring and Fall Reach Sweep programmes, volunteers across the province 

recorded over 4.075 haps of plastic trash from approximately 260 kilometres of Nova Scotian 

coastline. Collection results indicate an estimated 20 tonnes of marine debris and beach litter 

were gathered from our beaches in 1992.

N o w  sponsored by Moosehend Rrewcries Limited, the Reach Sweep programme provides 

volunteer groups with the practical materials to organize a fun and rewarding shoreline clean-up. 

In 1992, organizational guides, sample media release.', posters, garbage bags, data collection 

cards, pencils and rubber gloves were provided to participants at 214 clean-up locations. Over 

the years, the Foundation has modified and enhanced materials lo reflect our Nova Scotian 

coastal environment and address specific environment concerns. For instance, the Reach Sweep 

organizational guide now lists all beach areas which are home to the Piping Plover, an 

endangered bird species which nests each spring on Nova Scotia's shoreline.

Reach Sweep volunteers not only collect garbage but record their findings as well. 

Specially designed data collection cards enable participants lo efficiently document the debris they 

arc collecting. The data cards are available in either French or English. These data collection 

cards arc modelled on cards created by the Center for Marine Conservation in Washington. 13.C. 

for their Coastal Clean-up Project The debris survey results from the I'all Reach Sweep arc 

forwarded to Washington to be included in the International Clean-up Project numbers each year. 

The International Project now compiles statistics from 26 countries around the world. The 

results from the data cards provide researchers with pertinent information about the numbers and 

sources of marine debris. C o m m o n  sources include commercial and recreational fishing activity, 

galley wastes and bcach-goer garbage, illegal shoreline dumping and antiquated sewage systems.
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MAR 14 '95 10:27AM SEAFOOD PRODUCERS COOPERATIVE mr

PRODUCERS, PROCESSORS & MARKETERS OF PREMIUM QUALITY SEAFOODS

SEAFOOD PRODUCERS COOPERATIVE

March 14, 1995

Representative Ben Grussendorf
House of Representatives
Room 415
State Capitol
Juneau, AK 99801-1182

Dear Representative Grussendorf:

The 350 member fishermen of Seafood Producers Cooperative enthusiastically support HJR 
25, which would ban trawling in the waters east of 140 degrees west longitude.

The oceanography, ecology, and socioeconomic structure of Southeast Alaska make the area 
unique, and uniquely vulnerable to the impact of trawl fishing. Factory trawlers in Southeast 
Alaska will displace the local small boat fleet with a handful of large vessels who buy 
supplies, hire crews, process, and deliver product outside Alaska. Factory trawlers contribute 
nothing to the economy of Southeast, yet could damage sensitive habitat, deplete locally 
important fish stocks, and cause extreme economic harm to local Southeast residents and 
communities.

Economic changes in Southeast Alaska during the past few years have served to heighten the 
regional dependence on local commercial fisheries. Southeast residents hold over 4300 
commercial fishing licenses, with over 6000 people employed as crew members. Another 
1400 people work in the shore based processing sector, which has a total annual impact on 
the Southeast economy of $547 million. The Southeast commercial fisheries pay over $5.3 
million in raw fish taxes each year, and support a host of service industries in the region.

We feel the future of Southeast will be determined by the future of the local fisheries. Our 
concern for the long term ecological and socioeconomic stability in Southeast Alaska 
mandates that factory trawling be eliminated east of 140 degrees west longitude.

Thank you for your consideration.

SEAFOOD PRODUCERS COOPERATIVE

B anpS. Lester 
General Manager/C.E.O.

OFFICE; 2876 ROEDER AVE. • BELLINGHAM, WA 98225 
PMONE (380) 733-0120 • FAX (360) 733-0513

PLANT: 507 KATLIAN • SITKA, ALASKA 89835 
PHONE (907) 747-5811 • FAX (907) 747-3206



B R IS T O L  B A Y  D R IF T N E T T E R S ' A S S O C IA T IO N
3605 Arcllc Blvd., Sullo 742 Anchorage, Alaska 99503 (907)562-2161, Ext. 742

P.O. B o x  2 0 3 1 2  

J u n e a u ,  A K  9 9 8 0 2  

(907) 4 6 3 - 4 9 7 0  

F A X  (907) 5 8 6 - 1 0 0 1  

M a r c h  28, 1991

A n c h o r a g e  D a i l y  New s  

B o x  1 4 9 0 0 1

A n c h o r a g e ,  A K  9 9 5 1 4 - 9 0 0 1  

D e a r  E d i t o r :

I n o t e d  w i t h  g r e a t  i n t e r e s t  the l ead a r t i c l e  in y o u r  M a r c h  27 i s s u e  on 

the p l i g h t  of the t h r e a t e n e d  s e a  lion. It w a s  c e r t a i n l y  a d e q u a t e  i n s o f a r  

as it w e n t .  O n e  t h i n g  p u z z l e s  me. W o u l d  y o u  p l e a s e  e x p l a i n  h o w  y o u  c o u l d  

p r e s u m e  to a d d r e s s  thi s  i s s u e  a n d  y e t  b e  t o t a l l y  s i l e n t  on w h a t  m a n y  k n o w­

l e d g e a b l e  p e r s o n s  b e l i e v e  to b e  t he m o s t  l i k e l y  c a u s e  o f  the b e a s t ' s  d e c l i n e ?

I ' m  r e f e r r i n g  to m o r t a l i t y  c a u s e d  by  t h e i r  b e i n g  c a u g h t  in the n e t s  of the 

d r a g  fleet —  e s p e c i a l l y  t h e  h u g e  t r a w l s  of the o f f s h o r e  f a c t o r y  p r o c e s s o r s  

w h i c h  in r e c e n t  y e a r s  h a v e  b e e n  s c o o p i n g  up v i r t u a l l y  e v e r y t h i n g  in t h e i r  path s .

Y o u r  a r t i c l e  p o i n t e d  o u t  t h e  d e c l i n e  in n u m b e r s  of  s e a  l i o n s  w e s t w a r d  f r o m  

m i d - G u l f  w e l l  o u t  to t he e n d  of  the A l e u t i a n  c h a i n .  W h a t  m o s t  of  y o u r  r e a d e r s  

do  n ot k n o w  is that t his c o r r e s p o n d s  c l o s e l y  w i t h  the a r e a  o f  o p e r a t i o n s  of 

this t r a w l  fleet. A n d  t hat s e a  l i o n  p o p u l a t i o n s  in  S o u t h e a s t  A l a s k a ,  w h i c h  

ha s  y e t  to be  hit h e a v i l y  b y  th e  d r a g  flee t ,  r e m a i n  n u m e r i c a l l y  h e a l t h y .

A n d  that m a s s i v e  c a t c h e s  o f  s e a  l i o n s  in t h e s e  t r a w l s  h a v e  b e e n  o f f i c i a l l y  

d o c u m e n t e d !

Let me  r e f e r  y o u  to the p u b l i c a t i o n  M a r i n e  M a m m a l  S c i e n c e  f o r  J a n u a r y ,  1986.

In t h e  a r t i c l e  I n c i d e n t a l  M o r t a l i t y  of N o r t h e r n  S e a  L i o n s  in S h e l i k o f  S t r a i t s ,  

A l a s k a , t he a u t h o r s ,  T h o m a s  R. L o u g h l i n  a nd R u s s e l l  N e l s o n ,  Jr. s t a t e  that 

U. S. o b s e r v e r s  in the j o i n t - v e n t u r e  f i s h e r y  f or p o l l o c k  d u r i n g  F e b r u a r y ,

M a r c h  a n d  A p r i l ,  198 2  a c t u a l l y  o b s e r v e d  a c a t c h  o f  5 2 8  s e a  lion s .  T h e  t o t a l  

e s t i m a t e d  c a t c h  for thi s  p e r i o d  w a s  e x t r a p o l a t e d  at 958. A  f o o t n o t e  s t a t e s ,  

in  p a rt, t h a t  " . . . . t r a w l s  w i t h  as m a n y  as o n e  h u n d r e d  d e a d  s e a  l i o n s  c a u g h t  

in t he n e t s  w e r e  r e p o r t e d  b y  U. S. f i s h e r y  o b s e r v e r s . . . "  T h e  a u t h o r s ,  i n c i d­

e n t a l l y ,  w e r e  at the t i m e  a n d  s t i l l  a r e  e m p l o y e e s  o f  the N a t i o n a l  M a r i n e  

F i s h e r i e s  S e r v i c e .

I ' m  e n c l o s i n g  a p h o t o  w h i c h  m a y  be  o f  i n t e r e s t  to y o u  a n d  y o u r  r e a d e r s .  It 

s h o w s  fiv e  c r e w m e n  s i t t i n g  o n  t he c a r c a s s  o f  a b u l l  w a l r u s  o n  t he d e c k  of a 

d r a g g e r  in t he B e r i n g  S e a . T h e  f a c e s  o f  t he c r e w  h a v e  b e e n  b l o c k e d  o u t  by me  

to p r o t e c t  t h e m  f r o m  r e p r i s a l s .  T h e  p h o t o  w a s  g i v e n  to m e  by  o n e  o f  the m e n  

in the p i c t u r e .  He  s t a t e d  that he d i d n ' t  h a v e  a n y  s e a  l i o n  p h o t o s  b e c a u s e  

t h e i r  o c c u r r e n c e  in the c a t c h  w a s  c o m m o n .  T h e  w a l r u s ,  h o w e v e r ,  w a s  u n u s u a l  

so t h e y  t o o k  a p i c t u r e  o f  it.

Y o u  a r e  to be c o m p l e m e n t e d  f or f o c u s i n g  o n  this p r o b l e m .  M a y  I be e x c u s e d  

for s u g g e s t i n g  that p e r h a p s  the s u b j e c t  d e s e r v e s  y o u r  f u r t h e r  a t t e n t i o n ?

B R I S T O L  B A Y  D R I F T N E T T E R ' S  A S SN. 

D e a n  P a d d o c k ,  E x e c u t i v e  D i r e c t o r
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