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Plastic Turf Substitute for Gravel in Salmon Incubators 

JAC K E. BA ILEY and SIDNEY G. TAYLOR 

Grave l is the natura l substrate for 
incubating salmon eggs and alevins . 
A lthough eggs can be incubated suc
cessfully in trays or other types of con
tainers with smooth substrates , alevins 
tend to be more active on smooth sub
strate than on gravel. This increased 
activity leads to premature swimming 
and contributes to poor conversion of 
yolk to body tissue , resulting in under
sized and frequently abnormal fry . 
New types of hatchery systems, called 
gravel incubators , can avoid these 
problems . Gravel incubators do work, 
but because of the high cost of labor, 
materials , and transportation in Alaska, 
a system is needed that requires a 
minimum of lightweight material and 
can be transported to remote areas by 
air. 

Scientists of the National Marine 
Fisheries Service (N M FS) have raised 
pink salmon , Oncorh ynchus go rbllscha , 
to the fry stage in an incubator that is 
efficient in space and light in weight 
because the substrate is plastic turf 
(Astro Turfl). The incubator is located 
in an experimental hatchery near the 
Auke Bay Fisheries Laborato ry, where 
NMFS and the Alaska Department of 
Fish and Game began cooperative 
tests with gravel incubators in 1971. 
The Astro Turf was modified for use 
in the incubator by removing the cloth 
backing and about one-half of the 
grasslike tufts, thus widening the 
spaces between tufts. Eight layers of 

'Astro Turf Landscape Surface, T ype CH -~, 
Monsanto Co ., 51. Louis , MO 63166. Refer
ence to trade name does not imply endorse
ment by the ational Marine Fisheri es 
Service , OAA. 
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Pink salmon eggs are hatched on the top layer 01 
AstroTuri in a 10 cm by 20 cm by 30 cm deep In
cubator with an upwelling flow 01 water The 
alevins move down 10 the underlying layers 01 
turi whe re they complete their development to 
the emergent Iry stage . The Insert IS a magnI 
fied view of the eggs (actual diameter about 6 
cm) on the top layer 01 turf. 



The .. a d ,ng 01 deep g, • • al bon. 10' tel m on 
try production requlr ••• IIQnI'ICl nt amount or 
haavy labo, 
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AMe' Ihe Iry leave g, .. e l ,ncuba · 
tori . the grevel must be removed , 
washed ond hauled to a sto,oge 
b ,n 



(Above) Pink salmon eggs were incubated to the emergent fry stage in this transpar ent box with eight layers of A.t.oTu f 

(Be low) In this c l oseup view, the pink salmon alevins are evenly distributed among layers of AstroTurf. 
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Both authors are members of 
the staff of the Northwest 
Fisheries Center Auke Bay 
Laboratory , Nat iona l Marine 
Fisheries Service, NOAA , P.O. 
Box 155, Auke Bay , AK 99821 . 

the turf were placed on the bottom of 
a transparent plexiglass box 10 X 20 
X 30 cm deep. The box was covered 
to exclude light except for brief 
periods when It had to be In~pected . 

In November 1973. 1.424 eyed pin\... 
sa lm on eggs were placed on the sur
face of the top layer of turf. An up
welling flow of 761 ml/mln \\as sup
plied . The egg hatched normally. and 
within 3 days the alevins fell or swam 
down through the paces In the turf 
until they reached the bottom layer 
Dun ng the next 2 or 3 wee\... . the 
alevins distnbuted them ehes until 
they were evenly dlsper ed In all but 
the top one or two layers of turf They 
continued to OCCUpy the lower s ix or 

even laye rs until they emerged a~ fry. 
The pea\... of emergence occurred In 
April conc urren tl y with th e pea\... of 
emergence of fry from gravel Incuba
tors. Surviva l from eyed eggs to fry In 
th e Incubator With the turf substrate 

was 98 percent 
The high poro\lt\ o f A\trol urf and 

the low denSi ty of th e plastiC relative 
to gravel are re.pomlble for Its superl
onty as ... ubstrate In our Incubators 
For example. to raise I million egg ... 
would reqUire about 120 square Icet 
of floor space \\Ith Incubators IlIled 
With gra'.el '.ersu, only 40 \quare Icet 
\\lth Incubators filled \\Ith turf These 
Incubators \\ould require about 13 
cubiC yard\ (about 3r..OOO pounds) 
of gravel but only "\ 2 cublL \ard\ 
(about 530 pound ... ) of A\trol urI'. ThiS 
large quantlt\ of gra\el must be graded 
by \ILe. \\a ... hed. and shmeled by hand 
Into and out of the Incubators \lore
o'.er. turf IS casler to clean and store 

In the off-seaso n 
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NOAA/NMFS Developments 

NMFS Inspection Aid Offered Fish Plants 

A ne\\ inspectIOn service for fish 
processing plants IS now being offered 
by the National Oceanic and Atmo
spheri€ Admlnl tration. The process
ing plant itself IS the target of Inspec
tion rather than the food item pro
duced. 

The service. rendered by NOAA's 
National Marine Fisheries Service. is 
expected to benefit both manufacturers 
a nd consumers of seafoods. It was 
established partly in response to many 
requests for such a service from 
owners and operators of processing 
facilities. Heretofore. p lant inspection 
was avai lab le on ly as a part of the 
more comprehensive (and more ex
pensive ) product inspection service 
offe red by the Commerce Departmen t 
agency. 

Under the new system. o ffic ia ll y put 
Into o peration early last summer by 
notice in the I-ederal Regis ter , NMFS 

\\111 help fish proces Ing plant es tab
lish a nd maintain atl factory level of 
plant sanitati on and hygieniC practices 
that will facilitate the prod uct l n of 
clean. safe. and wholesome seafood. 
The inexpenS ive enice is being m ade 
avai lable on a voluntary. fee-for- enice 
basis. and en ta il in spection of plan ts 
o nl y. l!nl e the processor de ires 
in pection and certification of fi he ry 
products as well . 

The mode of o peration for the 
"Sanitaril y In pected Fish E tablish
ment Service" involves . first. a request 
by a seafood company for the expert 
ass ista nce of a mem ber of the N M FS 
Fishery P roducts Inspect io n and 
Safety P rogram to ana lyze the a n itary 
cond itio ns in it s pla n t. Afte r th e 
NMFS in spector. wo rk ing with pl a nt 
person ne l, has cond uc ted a se ri es of 
sanita ti o n su rveys des igned to pinpo int 
the stre ngth s a nd wea kn esses o f th e 
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facility and processing ~ystem under 
scrutiny. he pre.ents a propo~al for 
the necessary Improvemenh In hygienic 
conditions and prac tices . If needed . 

Once the wea\...ne'>sC'> ha ve been 
eliminated a bnef VISit will be made to 
the plant by a n M F-S Inspector once 
or tWI Ce a \\ee\... to maintain the status 
quo . It IS expected th a t most plants . 
once appro'.ed. \\ill con tinue th e In 
spectIOn senlce. prlmanly to assure 
the maintenance of high standard~ of 

operation. 
When all m lnlnlUm sanitary require-

ments ha'.e heen met. the M F 
a\\ards a plaque to the company. 
atte.,tlng to the fact th at Its plant 
facilitle ... and operating practlLes are 
capahle of prodUCing clean and safe 
fi\hery products The name of the 
proce ...... or IS then Included on a lI,t of 
commerLlal seafood producer~ that 
are Impected and approved by the 
Federal Go,ernment The list IS pub
II\hed once every three month. \\Ith 
upda tin g and amendments each month. 
In the \1 F .. ulde to Federally 
Inspected and pproved f-J h tab-
hshments and Product .. uch II tlng 
are \\Idely dl tnbut ed and reCIpient 
Include many potential buyers uch a 
chool. cafe terias. restaurant. and 

food chainS. 
If a fi h procesSing plant become 

unable to meet the a nlt ary In pectl o n 
requirements and I un\\llIing to cor
rect defiCienCies. It ",III 10 e Govern
ment appro, a \. and It mu t return the 

M F certificate of approval and 
10 e It place o n the appro,ed II t 
appeanng In the Federal Guide . 
Similarly. if an appro'.ed plant di -
continue the \olunfary in pectlon 
en ice. It lose it official tatus . 

Inquirie concerning the ne\\ ,olun
tary in pection ervice mal be ad-
dressed to the Director. atio na l 
Marine Fisherie Serv ice. OAA. 
Washington. DC 20235 . 

N OAA Picks Kolf 
As CZ Coordinator 

Ric ha rd C. Ko lf has been na med 
Coa ta l Zone Coordin a to r in th e N a
ti o na l Oceani c a nd A tm osphe ri c A d
mini strati o n 's O ffice of Sea Gra nt. 

In thi s new pos iti o n . K o lf ac ts as 


