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In July 1988, IFREMER (Institut Francais de Recherche pour l'Exploitation de la 
Mer) carried out the first wireline reentry of a borehole on the deep seafloor us
ing the NADIA (Navette de Diagraphie) system at DSDP Site 396B near the Mid-
Atlantic Ridge and the Kane Fracture Zone. Water depth was 4455 m. The pro
ject was called Campagne FARE (faisabilite Re-Entree). The NADIA system is a 
cone-shaped aluminum frame emplaced on the reentry cone by the deep-sea sub
mersible Nautile. Nautile also provides the hydraulic power and electric control 
signals to run the winch on NADIA that lowers logging tools into the borehole. 
Five logging runs were made: a water sampler (outside diameter of 100 mm) was 
lowered to 170 m into the hole, which was cased to 170 m; a temperature probe 
(outside diameter of 200 mm) was lowered to 204 m; the water sampler was run 
again to a depth of 301 m (130 m into open hole in basalt); a dummy probe (out
side diameter of 150 mm) was lowered to 301 m; and the temperature probe was 
run a second time to 301 m. The total hole depth was originally 405 m, and it 
appears that the hole has filled in about 100 m (all depths are quoted to ±5 m). 
The measurements indicate that bottom water is still flowing into the hole 12 
years after drilling. Wireline reentry is an exciting new technological develop
ment that will enable use of deep-sea boreholes for geoscience experiments after 
the drill ship leaves. 

Introduction 
T h i s p a p e r descr ibes t h e successful field 

test of t h e N A D I A (Navet te d e D i a g r a p h i e , 
which m e a n s logging shut t le) wire l ine r e e n t r y 
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Cover. N A D I A is a deep - sea device for 
r e e n t e r i n g D S D P bo reho le s with logg ing 
tools. I t is a project of I F R E M E R (Ins t i tu t 
Francais d e R e c h e r c h e P o u r l 'Exploi ta t ion 
d e la Mer) a n d is d e p l o y e d wi th the i r 
deep-sea submers ib le , Nautile. T h e p h o t o 
shows N A D I A in t h e r e e n t r y cone of 
DSDP H o l e 396B d u r i n g e n g i n e e r i n g tests 
in Ju ly -Augus t 1988. T h i s was t he first 
t ime tha t r e e n t r y of deep-sea bo reho l e s 
has b e e n ca r r i ed o u t wi thou t t h e dril l ship . 

See " C a m p a g n e F A R E : Wire l ine Reen
try of D S D P H o l e 396B Us ing t h e N A D I A 
System," by J a c q u e L e g r a n d et al., p a g e 
729. 

system, an a p p a r a t u s d e s i g n e d a n d buil t by 
I F R E M E R (Inst i tut Franca ise d e R e c h e r c h e 
p o u r l 'Exploi tat ion d e la Mer) to place ins t ru
men t s a n d to car ry o u t well logging in b o r e 
holes in t he d e e p sea wi thou t a drill sh ip . T h e 
C a m p a g n e F A R E (Faisabilite Re-Ent ree ) field 

tests in J u l y 1988 in D S D P (Deep Sea Dri l l ing 
Project) H o l e 396B (near t h e K a n e F rac tu r e 
Zone at t h e Mid-Atlant ic R idge (F igure 1)) 
d e m o n s t r a t e d t h e feasibility of r o u t i n e r een 
try a n d logging in a water d e p t h of 4455 m. 

T h e N A D I A system [Legrand et al, 1988] is 
emplaced o n t h e r e e n t r y cone by the d e e p -
sea submers ib le Nautile. Nautile also p rov ides 
the hydrau l i c p o w e r a n d electrical con t ro l sig
nals to r u n t h e winch o n N A D I A tha t lowers 
a n d raises logging tools in t h e bo reho le . A 
c u s t o m - m a d e deep-sea hydrau l i c a n d electri
cal connec to r enables Nautile to connec t a n d 
d isconnect f r o m N A D I A at d e p t h . 

O n e p rev ious a t t e m p t at wirel ine r e e n t r y 
was m a d e f rom the D/V Glomar Challenger o n 
DSDP Leg 88 [Stephen et al, 1987]. A r e e n t r y 
sled with s cann ing sona r a n d a t r a n s p o n d e r 
was lowered 3000 m below the dril l sh ip a n d 
its r e sponse to ship mo t ion was m o n i t o r e d . 
However , t h e sled did no t car ry a logging 
tool a n d t h e ho le o n the seafloor was no t lo
cated. 

Boreho les o n the d e e p ocean floor a re no t 
mere ly relics of a sample acquisi t ion proce-

TABLE 1. Exper iments That Can 
Uti l ize Wire l ine Reentry Capability 

Magnetote l lur ics 
Nes ted Packer A r r a y 
Reset table S t r add le Packer 
L o n g - T e r m M o n i t o r i n g a n d S a m p l i n g of 

Pore Fluids 
Boreho le Gravity 
Side Wall S a m p l i n g 
Physical P rope r t i e s M e a s u r e m e n t s 
Magnet ic L o g g i n g 
Offset Vert ical Seismic Profiles 
Zero Offset Vert ical Seismic Profiles 
Cross-Hole Seismic E x p e r i m e n t s 
Boreho le Te lev iewer 
P e r m a n e n t Tr iax ia l Seismic Stat ion 
Precision L o n g - T e r m Pres su re 

M e a s u r e m e n t s 
Shor t -Per iod P res su re M e a s u r e m e n t s 
Crusta l D e f o r m a t i o n Obse rva to ry 
Vertical Seismic Ar r ay 
H i g h - F r e q u e n c y Seafloor Seismic A r r a y 

F r o m Langseth and Spiess [1987]. 
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d u r e . T h e y a re an asset tha t can be explo i ted 
to carry ou t a b r o a d r a n g e of scientific ex
p e r i m e n t s to s tudy geological , geophysical , 
a n d geochemical processes in the seafloor. 
T h e d e v e l o p m e n t of wirel ine r e e n t r y technol
ogy is a significant s tep in r e ach ing the goal 
of rout ine ly i n s t r u m e n t i n g boreho les in the 
d e e p sea. 

Scientific Objectives of 
Wireline Reentry 

I n F e b r u a r y 1987 a m e e t i n g was he ld at 
Scr ipps Ins t i tu t ion of O c e a n o g r a p h y , La Jo l -
la, Calif., to s u m m a r i z e t he scientific benefits 
tha t would arise f rom a wirel ine r e e n t r y capa
bility [Langseth and Spiess, 1987]. A list of the 
bo reho le e x p e r i m e n t s i nc luded in the i r re
p o r t is given in T a b l e 1. Remed ia l logging 

could be ca r r i ed o u t in holes tha t were neve r 
logged, h a d p o o r quali ty logs, o r h a d key logs 
missing. New logging t echn iques , deve loped 
since the hole was dr i l led , could be r u n with
ou t b r i n g i n g back the drill ship . S h o r t - t e r m 
e x p e r i m e n t s r e q u i r i n g a few days a n d a sec
o n d ship (such as Ob l ique Seismic Exper i 
ments) could be ca r r i ed o u t with wirel ine re 
en t ry f rom a single ship o n a schedu le inde
p e n d e n t of t he drill sh ip . L o n g - t e r m 
installations, such as b o r e h o l e seismic stat ions 
for e a r t h q u a k e s tudies could be e m p l a c e d 
a n d ma in t a ined us ing the wirel ine r e e n t r y 
technology. Tools , cu r r en t ly too la rge to em-
place t h r o u g h the drill s t r ing f rom the drill 
ship could be dep loyed . Boreho le s could p r o 
vide the focus for l ong - t e rm seafloor observa
tories in which a b r o a d r a n g e of geoscience 
p a r a m e t e r s could be m e a s u r e d . A l t h o u g h 

m a n y of these objectives can be ca r r i ed o u t 
with a dril l sh ip , t he wire l ine r e e n t r y capabili
ty will let t he dril l sh ip c o n c e n t r a t e o n drill
ing holes a n d t hus increase t h e cost effective
ness of tha t expens ive r e sou rce . Let dri l l 
ships d o wha t they d o best—dri l l . 

Langseth and Spiess [1987] ident if ied 29 sites 
dr i l led be fo re 1987 tha t h a d r e e n t r y cones . 
A n u p d a t e d list is given in T a b l e 2. Thi r ty-s ix 
holes a r e e i the r d e e p e r t h a n 300 m in to sedi
m e n t o r were dr i l led to b a s e m e n t . O f course , 
the cu r r en t ly active O c e a n Dri l l ing P r o g r a m 
con t inues to drill new holes . Wi th t he a d v e n t 
of wirel ine r e e n t r y technology , holes can be 
dr i l led with special a t t en t ion pa id to opt imiz
ing the i r fu tu re use , for e x a m p l e , se t t ing cas
ing at least to ba semen t , fishing o u t b r o k e n 
o r lost a p p a r a t u s , leaving the ho le filled with 
m u d to i m p r o v e hole stability. 

T A B L E 2. Reentry H o l e s as o f August 1988 

W a t e r H o l e S e d i m e n t L e n g t h of 

Hole 
D e p t h , D e p t h , Th ickness , Casing, R e e n t r y 

Hole Leg m m m m Locat ion La t i tude L o n g i t u d e C o m m e n t s S ta tus* 

110 12 3053 39 b n r 25 Off New Je r sey 37°59 .39 'N 7 l ° 4 6 . 6 5 ' W T o p of c o n e at 3026 m P 
146 15 3957 762 738 50 Ca r ibbean 15°06.99 'N 69°22 .67 'W O l d style c o n e G 
288A 30 3 0 3 0 989 b n r 56 O n t o n g J a v a Pla teau 5°58.35 'S 161°49.53 'E B r i d g e d at 105 m G 
319A 34 4 2 9 6 157 98 66 East Pacific Rise 13°01.04'S 101°31 .46 'W B a d ho le in b a s e m e n t G 
320B 34 4 4 8 7 183 130 65 P e r u Basin 9°00.40 'S 83°31 .80 'W B a d ho le in b a s e m e n t G 
332B 37 1841 721 139 68 M A R F a m o u s a rea 36°52 .76 'N 33°38 .57 'W Cas ing p a r t e d f r o m c o n e P 
333A 37 1666 529 219 61 M A R F a m o u s a r ea 36°50 .45 'N 33°40 .05 'W 

Cas ing p a r t e d f r o m c o n e 
G 

395A 45 4 4 8 5 664 88 111 M A R - K a n e 22°45 .35 'N 4 6 ° 0 4 . 9 0 ' W Cas ing c e m e n t e d E 
J u n k in ho le 

396B 46 4 4 6 5 406 152 163 M A R - K a n e 22°59 .14 'N 43°30 .90 'W R e e n t e r e d with N A D I A E 
398D 47 3900 1740 b n r 80 Galacia B a n k 40°57.6 ' N 10°43.10 'W H o l e p l u g g e d P 
400A 48 4 3 9 9 778 b n r 75 Bay of Biscay 47°22 .90 'N 9°11 .90 'W W h o l e dril l s t r i ng in ho le P 
415A 50 2817 1079 b n r 331 Off Morocco 31°01 .65 'N 11°39 .97 'W Cas ing c e m e n t e d G 

C o n e r i n g flush 
416A 50 4 2 0 3 1605 b n r 40 Off Morocco 32°50 .18 'N 10°43.10 'W B a d ho le cond i t ions G 
417C 51 5489 26 b n r 26 B e r m u d a Rise 25°06 .56 'N 68°02 .63 'W B r o k e off be fo re re lease P 
417D 51/52 5489 709 343 25 B e r m u d a Rise 25°06 .69 'N 68°02 .81 'W B H A in ho le G 
418A 52/53 5519 868 324 71 B e r m u d a Rise 25°02 .08 'N 68°03 .45 'W N e e d s surface cas ing G 
433C 55 1874 551 163 40 Suiko S e a m o u n t 44°46 .63 'N 170°02 .23 'W N e e d s surface cas ing G 
438B 57 1575 1039 b n r 41 J a p a n fore arc 40°37 .80 'N 143°14.80 'E P ipe in ho le G 
442B 58 4 6 4 5 455 290 66 Sh ikoku Basin 28°59 .04 'N 136°03.43 'E B a d ho le cond i t ions P 

N e e d s surface cas ing 
462A 61 5186 1208 563 75 7°14 .50 'N 165°01.90 'E 

N e e d s surface cas ing 
G 

482D 65 3012 187 138 59 Gulf of Cal i fornia 22°47 .31 'N 107°59 .21 'W H I G s e i s m o m e t e r P 
483B 65 3084 267 107 66 Gulf of California 22°52 .99 'N 108°14 .84 'W Cased to b a s e m e n t P 

C o n e b locked by bit 
504A 69 3468 278 264 90 Costa Rica Rift 1°13.6 ' N 83°43 .95 'W Small t r a sh in ho le G 
504B 69, 70 3474 1562 274 276 Costa Rica Rift 1°13.61 'N 83°43 .81 'W Cased to b a s e m e n t G 

8 3 , 92 , J u n k at T . D . 
111 B a d ho le cond i t ions 

534A 76 4 9 7 6 1647 1619 533 B l a k e - B a h a m a Basin 28°20 .63 'N 75°22 .89 'W L i n e r r e q u i r e d for E 

547B 79 
d e e p e n i n g 

547B 79 3952 1030 b n r 28 Moroccan m a r g i n 33°46 .84 'N 9°20 .98 'W N e e d s surface cas ing G 
553A 81 2339 6 8 3 4 9 9 60 Rockwall P la teau 56°05 .32 'N 23°20 .61 'W Bit in ho le E 
581B 86 5 4 7 8 367 353 364 N W Pacific 43°55 .66 'N 159°47 .77 'W Seve red above seafloor P 
595B 91 5630 124 68 74 Southwes t Pacific 23°49.30 'S 165°31 .60 'W MSS s t inger in c o n e G/E 
597C 92 4 1 5 7 110 47 40 Sou theas t Pacific 18°48.39'S 129°46 .23 'W 

MSS s t inger in c o n e 
G 

603B 93 4 6 4 4 1585 b n r 500 U.S. Con t inen t a l Rise 35°27 .70 'N 70°01 .90 'W W h o l e dri l l s t r ing lost P 
638C 103 4 6 7 3 547 b n r 4 4 Galicia M a r g i n 42°09 .19 'N 12°11.82 'W B a d ho le cond i t ions P 
642E 104 1289 1229 312 372 V o r i n g Pla teau 67°13.2 ' N 2°55.8 ' W T o p of cone is a t G 

t h e seafloor 
645E 105 2018 1147 b n r 19 Baffin Bay 70°27 .43 'N 64°39 .26 'W C o n d i t i o n is P 

648B 106 3341 
ques t ionab le 

648B 106 3341 83 n o n e 28 M A R 22°55 .32 'N 44°56 .82 'W H a r d rock g u i d e base P 
B a d ho le cond i t ions 

735B 118 732 500 n o n e n o n e Atlant is I I F r a c t u r e 32°43.34 'S 57°16 .3 ' E H a r d rock g u i d e base G 

763B 122 1379 656 b n r 50 
Zone 

E x m o u t h Pla teau 20°35.14 'S 112°12.49 'E X C B in ho le P 
765D 122 5 7 2 4 1195 928 9 3 3 A r g o Abyssal Plain 15°58.54'S 117°34.50 'E G 

bn r , b a s e m e n t n o t r e a c h e d ; N/R, n o t r e p o r t e d in initial r e p o r t c h a p t e r ; MAR, Mid-Atlant ic R idge . 
*G, good ; P, p o o r ; E, excel lent . 

This page may be freely copied. 



Eos, Vol. 70, No. 30, July 25, 1989 

T h e mos t in te res t ing holes for ocean crust-
al s tudies such as 5 0 4 B , 4 1 7 D , 418A, 395A, 
a n d 396B a r e all c and ida t e s for m o r e de ta i led 
s tudies u s ing wirel ine r een t ry . Also, m a n y of 
t h e objectives of f u t u r e dr i l l ing o n t h e East 
Pacific Rise will r e q u i r e r e p e a t e d use of holes . 
D u e to t h e small ho le size (about 4 inches , o r 
102 m m ) of t h e b a r e rock dr i l l ing capability 
cur ren t ly u n d e r d e v e l o p m e n t , wirel ine r een 
try will be essential to get conven t iona l size 
logging tools in to holes . 

I n Apr i l 1988 a m e e t i n g o n D o w n h o l e Seis
m o m e t e r s in t h e D e e p O c e a n was c o n v e n e d 
at W o o d s H o l e O c e a n o g r a p h i c Ins t i tu t ion , 
W o o d s Ho le , Mass. [Purdy and Dziewonski, 
1988]. T h e issue of e x t e n d i n g t h e W o r l d 
Wide S t a n d a r d S e i s m o g r a p h N e t to inc lude 
seafloor se i smomete r s in bo reho l e s was dis
cussed. T h e p e r i o d r a n g e of in te res t varies 
f rom 0.1 to 1000 s. At t h e m e e t i n g , wirel ine 
r een t ry was identif ied as o n e of t h e i m p o r 
tan t technological d e v e l o p m e n t s tha t would 
m a k e such stat ions possible. 

NADIA System 
N A D I A is a n o n p r o p e l l e d , free-fall ing de 

vice [Legrand et al, 1988]. Descen t to t h e sea
floor a n d r e t u r n to t h e surface a r e achieved 
by gravity a n d buoyancy . T h e hor izon ta l dis
p l acemen t be tween t h e l a n d i n g po in t a n d t h e 
cone locat ion is ach ieved by t h e submers ib le . 

N A D I A is c o m p o s e d of fou r subsystems 
(see F igu re 2), which a r e desc r ibed below. 

Fig. 2. G e n e r a l conf igura t ion of t he 
N A D I A d e p l o y m e n t system. 

• A m a i n f r a m e , buil t of we lded a l u m i n u m 
alloy tubes , fitted with a winch a n d its hy
draul ic con t ro l system, t h e logg ing tool, t he 
e lec t rohydraul ic connec to r , a 10-m umbil ical 
l ink to t h e submers ib le , a n d ancilliary equ ip 
m e n t (mechanica l releases, d e a d weights , ca
ble cut te r , etc.). 

• A m a i n flotation assembly s u p p o r t i n g t he 
weight of t h e m a i n f r a m e . I t is fitted with an 
acoustic naviga t ion beacon for t r ack ing N A 
D I A d u r i n g t h e vertical t r ips a n d r e n d e z v o u s 
with t h e submers ib le . 

• A secondary flotation assembly re leased 
to ballast t h e m a i n f r a m e a n d to dock it d o w n 
in t he r e e n t r y cone . 

• A descen t d e a d weight , re leased by t h e 
submers ib le be fo re m o v i n g N A D I A to t he r e 
en t ry cone . 

A logging o p e r a t i o n with N A D I A p r o c e e d s 
in t h e following s teps (F igure 3). 

NADIA 

Fig. 3. Detail of t h e N A D I A f r a m e 
showing winch, t ens ion a n d d e p t h indica
tors , logging tool , a n d re lease weights . 

1. L a u n c h i n g of t h e f r ame a n d t h e flota
tion assembly w h e n t h e sh ip is in a posi t ion 
tha t gives t h e closest impac t of t h e system 
f rom the cone . 

2. L a n d i n g at t h e sea bo t tom. L e n g t h be
tween descen t weight a n d f rame is chosen to 
p r even t N A D I A f rom ove r shoo t ing o r h i t t ing 
the seafloor. 

3 . T h e submers ib le dives. R e n d e z v o u s 
with N A D I A with t h e h e l p of t h e acoust ic 
navigat ion system a n d a flashlight. T h e sub
mersible ho lds N A D I A with o n e a r m , adjusts 
h e r ballast to b e c o m e neut ra l ly b u o y a n t with 
N A D I A a n d releases t h e descent weight . T h e 
submers ib le moves N A D I A toward t h e cone 
us ing its p r o p u l s i o n system. 

4. H o v e r i n g of N A D I A above t h e c o n e — 
the secondary flotation assembly is re leased 
a n d N A D I A is set in t h e cone . 

5. T h e submers ib le connec ts with t h e 
e lec t rohydraul ic c o n n e c t o r to N A D I A . 

6. Lower ing t h e logg ing tool. W i n c h con
trol a n d da ta acquisi t ion a r e in t h e s u b m e r s 
ible sphe re . If t he tool is blocked, t he wire 
tens ion decreases a n d t h e o p e r a t o r s tops t he 
winch. 

7. Rais ing t h e logging tool back in NA-
DIA's f r ame . T h i s o p e r a t i o n is similar to 
phase 6. I f t h e tool gets b lockd in t he ho le , 
a n d if it c a n n o t be w o r k e d free by o p e r a t i n g 
t he winch back a n d for th , two levels of secur
ity a r e available. 

• A s h e a r p in r a t ed at 6000 N prov ides a 
weak po in t a t t h e cable h e a d . A fishing neck 
at t h e tool 's u p p e r e n d will p e r m i t t he use of 
the fishing oversho t in use o n b o a r d t he D/V 
Joides Resolution. 

• A hydros ta t ic cable cu t t e r is fitted in N A -
DIA's f r ame . I n case t h e s h e a r p in c a n n o t be 
used , t h e cable can be cut to set t h e system 
free f rom t h e cone . 

8. At t h e e n d of t h e o p e r a t i o n s t he log
g ing tool is ra ised back in t h e f rame. T h e 
submers ib le d isconnects t h e e lec t rohydraul ic 
link a n d rep laces it in t h e basket . 

9. T h e submers ib le ho lds N A D I A , lifts it 
u p o u t of t h e cone a n d moves a few m e t e r s 
off. T h e ascent weight is re leased. N A D I A is 
set free a n d p o p s u p to t h e surface. 

10. T h e system is r ecove red o n b o a r d t h e 
ship. 

Reentry Tests 
U p o n r e e n t r y at t h e site, a long-basel ine 

t r a n s p o n d e r ne twork was installed a n d refer
enced to Global Posi t ioning System (GPS) sat
ellite naviga t ion (F igure 4) . T h e acoustic net 
work was u sed to navigate t h e submers ib le , 
Nautile, a n d the m o t h e r sh ip , Nadir. W e knew 
the cone locat ion wi thin 200 m f rom satellite 
fixes t aken d u r i n g dr i l l ing in 1976. T h e cone 
was located o n the first dive within o n e h o u r 
of l a n d i n g o n the seafloor. 

A p h o t o g r a p h of t h e r e e n t r y cone is shown 
in F igu re 5. Normal ly , t h e b o t t o m of t h e cone 
is i n t e n d e d to be o n the seafloor, b u t at Site 
396 t h e cone sank in to t h e m u d unt i l t he t o p 
of t he cone was 1 m below t h e seafloor (bsf). 
W e h a d h o p e d tha t t he cone would be a so
n a r ta rge t . However , a n old D S D P t r a n s p o n 
d e r was still at the site a n d this was a t a rge t 
tha t a ided t h e finding of t h e cone . F igu re 6 
shows N A D I A emplaced in t he r e e n t r y cone . 
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A s u m m a r y of t h e 11 dives m a d e o n the 
cruise is g iven in T a b l e 3 . Initially, two dives 
were u sed for each r e e n t r y a t t e m p t . T h e log
g ing device is installed o n N A D I A o n t h e sur
face. T h e first dive dep loys a n d emplaces 
N A D I A , a n d the second dive carr ies o u t t h e 
logging r u n a n d recovers N A D I A . W e car
r ied o u t fou r r een t r i e s in this fashion, a n d a 
fifth r e e n t r y was ca r r i ed o u t by dep loy ing 
a n d r ecove r ing in o n e dive. 

N A D I A was e m p l a c e d o n t h e second dive 
with a wa te r - sampl ing device buil t by Scr ipps 
Ins t i tu t ion of O c e a n o g r a p h y . T h e n e x t two 
dives w e r e u sed in systems tes t ing a n d suc
ceeded in lower ing t h e s a m p l e r (outs ide di
a m e t e r of 100 m m ) to 170 m bsf. T h e hole 
h a d b e e n cased with 11-inch (298 m m ) casing 
to 170 m t h r o u g h 150 m of s e d i m e n t a n d 20 
m of basalt . T h e dri l l bit d i a m e t e r was 9 7/s 
inch (251 m m ) . 

T h e second r e e n t r y o n dives five a n d six 
r a n a t e m p e r a t u r e p r o b e (outs ide d i a m e t e r 
200 m) to 204 m. T h e t h i r d r e e n t r y o n dives 
seven a n d e igh t r a n t h e wa te r s amp le r aga in 
to 301 m , a n d t h e n i n t h dive r a n a d u m m y 

p r o b e (outs ide d i a m e t e r of 150 m m ) to t he 
same d e p t h . T h e final two dives r a n t h e t em
p e r a t u r e p r o b e a second t ime to 301 m. I n 11 
dives, five logging r u n s w e r e ca r r i ed ou t . T a 
ble 4 s u m m a r i z e s t h e significant d e p t h s at 
H o l e 396B. T h e e n g i n e e r i n g tests of t h e N A 
D I A system w e r e a n unqual i f ied success. 

Scientific Background of Site 
396 and Preliminary Results 

D S D P Sites 395 a n d 396 (Legs 45 a n d 46) 
were p a r t of a de s igna t ed p r o g r a m of d e e p 
pene t r a t i ons in to layer 2 of oceanic c rus t 
a long a n Atlant ic t ransect . H o l e 396B occu
pied t h e mos t t ime o n Leg 46 a n d p e n e t r a t e d 
to a d e p t h of 256 m in to basaltic layer 2, in 
add i t ion to 150 m of s ed imen t [Dmitriev et al, 
1978a, b]. T h i s was also t h e first ho le in 
which a ser ious logg ing a t t e m p t in layer 2 
was m a d e [Kirkpatrick, 1978]. 

T h e i m p o r t a n c e of logging lies in t h e fact 
tha t it yields i n fo rma t ion o n the physical a n d 
s t ruc tu ra l i n fo rma t ion o n tha t p a r t of t h e ba-

T A B L E 3 . Campagne F A R E Dive Summary 

N u m b e r Da te Passenger T a s k 

1 J u l y 25 H a r m e g n i e s Search for cone 
d o h e a t flow 
re leased two old D S D P t r a n s p o n d e r s 

2 J u l y 26 E c h a r d o u r e m p l a c e N A D I A 

3 J u l y 27 L e g r a n d r e e n t r y test to 1 m 
wa te r s amp le r 

4 J u l y 28 L e g r a n d 170-m r e e n t r y 
re lease N A D I A 

5 J u l y 29 F loury e m p l a c e N A D I A 
204-m r e e n t r y 
t e m p e r a t u r e p r o b e 

6 J u l y 30 Alliet re lease N A D I A J u l y 30 
p h o t o g r a p h y a n d reconnass iance 

survey of s ed imen t p o n d 

7 J u l y 31 Floc 'h e m p l a c e N A D I A 
300-m r e e n t r y 
wa te r s a m p l e r 

8 A u g u s t 1 Pozzi re lease N A D I A A u g u s t 1 
d o h e a t flow 

9 A u g u s t 2 Loaec e m p l a c e N A D I A 
301-m r e e n t r y 
d u m m y p r o b e 
re lease N A D I A 

10 A u g u s t 3 R a e r e m p l a c e N A D I A 
310-m r e e n t r y 
t e m p e r a t u r e p r o b e 

11 A u g u s t 4 S t e p h e n re lease N A D I A 
survey H o l e 396 

T A B L E 4. Depth Summary in H o l e 3 9 6 B 

Below Lea Level , Below Seafloor, I n t o Basemen t , 
m m m 

Mud- l ine 4 4 5 5 
16" casing 4582 127 
S e d i m e n t - B a s e m e n t Con tac t 4 6 0 6 151 
11 3/4" Cas ing 4 6 2 5 170 19 
W a t e r S a m p l e r P r o b e 1 4 6 2 5 170 19 
T e m p e r a t u r e P r o b e 1 4 6 5 9 204 53 
W a t e r S a m p l e r P r o b e 2 4 7 5 6 301 150 
T e m p e r a t u r e P r o b e 2 4 7 5 6 301 150 
D u m m y P r o b e 4756 301 150 
T o p of Fill 4 7 5 6 301 150 
B o t t o m of H o l e 4 8 6 0 405 254 

salt c o l u m n of layer 2 t ha t is n o t r e c o v e r e d in 
t he dr i l l ing process . Such losses a r e of ten 
very la rge , par t icular ly in zones t ha t show al
te ra t ion a n d brecciat ion. H o l e 396B is a typi
cal e x a m p l e of this, with co re recover ies in 
t he u p p e r 150 m of layer 2 b e i n g very low as 
a resul t of breccia t ion. Prev ious logg ing con
sisted of logs below t h e po in t of c e m e n t a t i o n 
of t he well casing (about 165 m bsf) to a total 
d e p t h of abou t 380 m bsf, i.e., 230 m in to 
layer 2. A s t a n d a r d set of S c h l u m b e r g e r logs 
for g a m m a ray, densi ty , n e u t r o n porosi ty , r e 
sistivity, a n d sonic velocity was r u n . T h e gam
m a ray, porosi ty , a n d resistivity logs w e r e of 
g rea t i m p o r t a n c e in t ha t they conf i rmed t h e 
thickness a n d relat ive permeabi l i ty of t h e 
breccia ted sections of t h e ho le . 

I n add i t ion to t he logg ing p r o g r a m , a d e 
tailed p r o g r a m of t e m p e r a t u r e m e a s u r e m e n t s 
in t he s e d i m e n t c o l u m n ( th ree m e a s u r e 
ments ) a n d in to t h e basal t was ca r r i ed o u t 
[Erickson and Hyndman, 1978]. T h e f o r m e r led 
to an es t imate of t h e h e a t flow in t h e sedi
m e n t c o l u m n of 0.54 |xcal cm" 2 s"1 ( about 
17°C km" 1 ) , which was of t h e s a m e o r d e r of 
m a g n i t u d e as t h e site survey h e a t flow d a t a 
(0.27 a n d less t h a n 0.7 u.cal cm" 2 s"1 [Purdy et 
al, 1978]. F r o m t h e small c h a n g e of 0.1°C 
f rom b o t t o m wate r t e m p e r a t u r e s of 2.52°C, 
Erickson and Hyndman [1978] c o n c l u d e d tha t 
at least to a d e p t h of 20 m in to layer 2, i.e., 
abou t 170 m bsf, d o w n w a r d m o v e m e n t of wa
te r m u s t occur . T h i s implies t h e m o t i o n of 
b o t t o m wate r in to layer 2, a p h e n o m e n o n 
also obse rved in Site 395 [Becker et al, 1984; 
Langseth et al, 1984] a n d Site 5 0 4 B [Becker et 
al, 1983, 1985]. Kirkpatrick et al [1978] con
c luded tha t t he p r inc ip le r e a s o n for this in
flowing wa te r m a y be t h e breccia zones d e e p 
e r d o w n in t h e ho le , t h o u g h t e m p e r a t u r e log
g ing was s t o p p e d only 20 m in to layer 2. 

D u r i n g C a m p a g n e F A R E , two t e m p e r a t u r e 
logs w e r e r u n , o n e to 204 bsf a n d o n e to 301 
m bsf. T h e resul ts a r e s h o w n in F i g u r e 7. 
T h e s e resul ts indicate t ha t c o n t i n u e d flow of 
b o t t o m wate r occurs in this ho le b u t t ha t t h e 
flow in to t h e b o t t o m p a r t of t h e ho le is se
verely h a m p e r e d by t h e p r e s e n c e of a fill 
consist ing of a m i x t u r e of s ands a n d b e n t o n -
ite to 300 m bsf. None the l e s s , t h e c o n t i n u e d 
flow in to t h e ho le s u p p o r t s t h e essential con
t inuity of o p e n p o r e spaces a n d cracks ove r 
la rge la teral dis tances in layer 2. U n d e r n o r 
mal c i rcumstances , this flow is fed f r o m t h e 
exposed rocks at t h e e d g e of t h e s ed imen t -
filled depress ion . T h i s m o d e l was invoked by 
Erickson and Hyndman [1978] to exp la in t h e 
low hea t flow in this a rea . I n add i t i on , a wa
te r - sampl ing p r o g r a m was ca r r i ed o u t d e 
s igned to s tudy t h e compos i t ion of t h e seawa-
ter filling t h e hole . Such s tudies m a y indica te 
t he p r e s e n c e of down-wel led b o t t o m wa te r 
a n d / o r changes in t h e chemica l compos i t ion 
as a resul t of e x c h a n g e a n d reac t ion with t h e 
basalts [Gieskes et al, 1984; McDuff, 1984; 
Mottl et al, 1983, 1985; Leg 102 Shipboard Sci
entific Party, 1986]. P re l imina ry resul ts indi 
cate t h e p r e s e n c e of b o t t o m wa te r to at least 
260 m bsf. 

Conclusions 
C a m p a g n e F A R E has clearly d e m o n s t r a t e d 

t he feasibility of r e e n t e r i n g D S D P H o l e 396B 
in a wa te r d e p t h of 4 4 5 5 m . T h e ho le was 
cased 170 m to b a s e m e n t a n d was o p e n a fur
t h e r 133 m in to o p e n ho le in t h e basalt . T h e 
logging m e a s u r e m e n t s ind ica te t h a t wa t e r is 
still flowing d o w n h o l e 12 years af ter dr i l l ing. 
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Fig. 5. P h o t o g r a p h of r e e n t r y cone at D S D P Site 396. 

Fig. 6. P h o t o g r a p h of N A D I A o n t h e seafloor at Site 396. 

T h e a c r o n y m for t he project , FARE, or ig
inally sho r t f o r m for Faisabilite R e - E n t r e e 
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Fditorial 

250 Manuscripts 
Before the Mast 
P A G E S 729 , 731 

Reflections of an Outbound Editor 

T w o a n d a half years of service as an ed i to r 
of t he Journal of Geophysical Research-Solid 
Earth and Planets h a v e given m e s o m e expe r i 
ences a n d insights a b o u t wr i t ing a n d review
ing re sea rch r epo r t s , which I offer h e r e as a n 
edi tor ia l swan song. Let m e s tar t with a few 
of t he h ighl ights of m y t e n u r e . 

• T h e a u t h o r at a Pacific atoll obse rva to ry 
w h o wro te tha t t he ar r ival of his long-awai ted 
acceptance let ter c u r e d h i m of malar ia . 

• T h e re fe ree w h o copy r igh t ed his review 
so tha t t h e a u t h o r s cou ld n o t i n c o r p o r a t e his 
cor rec t ions wi thou t viola t ing t h e copyr igh t . 

• T h e reviewer w h o b l a m e d t h e a u t h o r s for 
s o m e o n e else's unsuccessful t e n u r e appl ica
t ion, which led to a fu r ious a n d even m o r e 
fa tuous reply to t he o f fend ing reviewer by 
o n e of t h e a u t h o r s , sugges t ing tha t t he r e 
viewer 's science was n o m o r e in format ive 
t h a n s t i r r ing t he ent ra i l s of d e a d s h e e p (al
t h o u g h "Dead S h e e p Ent ra i l s" d id s o u n d like 
a good topic for a Special Issue) . F r o m this 
e x c h a n g e a n d the fo r ego ing I l e a r n e d tha t 
some reviews a re best r e t u r n e d to s ende r . 

• T h e m a n y reviewers w h o took u m b r a g e 
tha t my a d m o n i s h m e n t to reviewers ( the off
sp r ing of "Sheep") , " to be poli te in all r e 
m a r k s to be seen by t h e a u t h o r , " was a p r e 
empt ive str ike o n the i r h is tory of s e n d i n g lu
r id reviews to the ed i to r s . 

• T h e gues t Associate Ed i to r of a Special 
Issue w h o pressed his a u t h o r s to m e e t t h e 
submiss ion dead l ine , only to fail to get e i the r 
his own p a p e r o r his i n t r o d u c t i o n to t h e Spe
cial Issue wri t ten . 

• T h e a u t h o r whose p a p e r was des t royed 
b e y o n d recons t i tu t ion by a t y p h o o n . 

• T h e a u t h o r w h o asked m e if I t h o u g h t h e 
shou ld submi t a p a p e r to a Special I ssue a n d , 
w h e n I e n c o u r a g e d h i m to d o so, wro t e t he 
gues t A E tha t his p a p e r h a d a l ready b e e n ac
cep ted a n d h e wou ld j u s t b e p u t t i n g t h e fin
ishing touches o n it. 

• T h e a u t h o r s of a 116-page t reat ise who , 
w h e n I wro te tha t I w a n t e d the i r m a n u s c r i p t 
split in to two p a p e r s ( the first of which was 
accepted a n d the second provisional ly so), 

called m e in a r a g e tha t I h a d "deal t t h e m a 
dea thb low." 

• T h e second a u t h o r w h o re fused to m a k e 
any r eques t ed revisions to t h e m a n u s c r i p t of 
t he t hen -absen t first a u t h o r (his g r a d u a t e stu
den t ) because t ha t wou ld p u t t h e s tuden t ' s 
work in a m o r e favorable l ight t h a n it de 
served. 

• T h e th i rd -wor ld a u t h o r f rom w h o m I r e 
ceived a s teady s t r e a m of g r e e t i n g ca rds b u t 
n o revised m a n u s c r i p t . 

• T h e Associate E d i t o r whose reviews car
r ied this d isc la imer in microscopic p r in t : 

I am not responsible for the contents of this letter 
but am being forced to write it by terrorist graduate 
students. 

• Ge t t ing m a n u s c r i p t s f rom e v e r y o n e — 
regard less of d i sc ip l ine—who figured I owed 
t h e m a favor o r to w h o m I was r e l a t ed by 
mar r i age . 

I also wou ld like to c o m m e n d for valor : 
• T h e m a n y unselfish scientists w h o per 

f o r m e d saintly acts for t h i rd -wor ld a n d East
e r n E u r o p e a n a u t h o r s by t r ans la t ing a n d 
typeset t ing t h e text in to s t a n d a r d Engl ish, r e 
d ra f t ing figures, a n d h e l p i n g t h e a u t h o r s r e 
s p o n d to reviews. 

• T h e A G U Publ icat ions staff, w h o p u t u p 
with my e v e r - m o u n t i n g reques t s for m o r e 
c o m p u t e r h a r d w a r e , software, p r i n t e r s , copi
ers , f u rn i t u r e , file cabinets , p h o n e lines, a n d 
assistant 's h o u r s , a n d w h o w e r e fo rbea r ing in 
t he face of my cons tan t w h i n e for fewer 
manusc r ip t s , weekly p a g e - c h a r g e - e x p e r i m e n t 
r epo r t s , m o n t h l y e x p e n s e a n d m a n u s c r i p t r e 
por t s , a n d s e m i a n n u a l ed i tor ' s r e p o r t s . 

S t a n d i n g in j u d g m e n t o n p a p e r s sent to m e 
d u r i n g t h e same p e r i o d w h e n I was submit 
t ing manusc r ip t s to o t h e r i m p e r i o u s ed i to rs 
t a u g h t m e s o m e t h i n g a b o u t my o w n frailties 
as an a u t h o r a n d reviewer . H e r e is my pe r 
cept ion of some of t h e key p r o b l e m s e n c o u n 
t e r ed in wr i t ing a n d reviewing scientific pa
pers . 

Writing 
T h e edi tor ia l message of JGR is s imple : 

Give us y o u r best work . T h a t does not , by n e 
cessity, m e a n y o u r longes t t reat ise o r y o u r ex
p e r i m e n t with t h e latest t echnology , b u t y o u r 
most i m p o r t a n t r e sea rch r e p o r t a n d , because 
of this , a finely craf ted m a n u s c r i p t . P e r h a p s 
the pr inc ipa l r ea son why submi t t ed p a p e r s 
a r e no t t h e best they can be is t ha t m a n y a r e 

sent in to t he wor ld a b o u t two m o n t h s p r e m a 
t u r e . W h a t h a p p e n s to these " p r e e m i e s " is 
tha t t h e ed i to r a n d re fe rees a r e forced to de 
code t h e text , r e o r g a n i z e a n d s t r eaml ine t h e 
p rose , a n d search for t h e key c o n t r i b u t i o n of 
t he invest igat ion. M o r e of ten t h a n not , t h e 
p r e m a t u r e del ivery also m e a n s m a t c h i n g 
sketchy F igu re 9 to its cap t ion as F i g u r e 10 
a n d its cal lout as F i g u r e 11 . U n d e r such cir
cumstances , reviewers t e n d to glaze ove r a n d 
p u t t h e p a p e r u n d e r a pile s o m e w h e r e . Ev
e r y o n e goes comatose . 

I have f o u n d tha t a u t h o r s w h o can sum
m o n the pa t i ence to ask the i r co l leagues— 
b o t h s o m e o n e wi thin t h e field a n d s o m e o n e 
well ou t s ide i t—to r e a d the i r p a p e r b e f o r e it 
is submi t t ed fare i m m e a s u r e a b l y b e t t e r in t h e 
review process . Be fo re a p a p e r is wr i t t en , ask 
yourself, to w h o m is this p a p e r a d d r e s s e d ? 
Wr i te for t h e widest possible a u d i e n c e , so 
tha t y o u r efforts a r e r e w a r d e d by r e a d e r s . In 
stead, mos t of us wr i te p a p e r s with j u s t a few 
e n e m y re fe rees in m i n d . T h a t leads to a b u n 
ke r mental i ty . T h e m a n u s c r i p t s a r e wr i t t en 
defensively, e n c r y p t e d with j a r g o n , a n d with 
p ro tec t ed r a m p a r t s r a t h e r t h a n e x p o s e d logic 
a n d flaws. P a p e r s t he res t of us can u n d e r 
s tand , a n d in which s h o r t c o m i n g s a r e ac
k n o w l e d g e d a long with successes, will ga in 
credibili ty a n d the i r a u t h o r s ma in t a in in tegr i 
ty. 

As o u r last act be fo re submiss ion , mos t of 
us place t he Conclus ions in a t r a sh c o m p a c t o r 
a n d t u r n t h e key. Voila! O u t comes t h e ab
stract. T h e resul t is tex t in its denses t pack ing 
conf igura t ion . O f all t h e sect ions in t h e 
manusc r ip t , it is t h e abs t rac t t ha t will b e mos t 
widely r e a d a n d t h u s m u s t b e mos t easily 
r ead . T h e abst ract n o t only t e l e g r a p h s t h e 
key message of t h e p a p e r , it shou ld also in
vite peop le to r e a d fu r the r . Use t h e abs t rac t 
to tell us why t h e w o r k was d o n e , what ' s new, 
a n d why it's i m p o r t a n t — w i t h "Details at 1 1 . " 
T o o m u c h c o m p r e s s i o n o r too m a n y facts r o b 
a n abst ract of clarity a n d impac t . 

Reviewing 
T h e f u n d a m e n t a l p u r p o s e of rev iewing is 

to identify ways to m a k e submi t t ed p a p e r s 
be t te r ; s c reen ing o u t i l l-conceived m a n u 
scripts is subserv ien t to this goal . Most refer 
ees a p p r o a c h a m a n u s c r i p t like a school 
m a r m g r a d i n g a m a t h test. T h e p a p e r a r r ives 
with a score of 100 a n d is m a r k e d d o w n for 
every mis take u n c o v e r e d ; t h e surv iv ing p a p e r 
has t h e least r e d ink in t h e m a r g i n s . 
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