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SUM M AR Y.

Proceeding fro m  approved p rinc ip les , the  au thor has devised an im p ro ve d  core sampler 
w h ich  has been m anufactured fo r the Germ an H yd rog ra p h ie  In s titu te  by  the As kan ia -W erke, 
K ie L  Its  p r in c ip a l features are : ins ide  d iam eter 4.5 cm ., le n g th  about 2.50 m ., w e igh t 
63 k ilo s . A t  the to p  o f  the in s tru m e n t, the water can free ly  escape, the w a ll o f the tube 
is  as th in  and sm ooth  as possib le and the c u tt in g  nose has a c la ck  valve ( <4core-catcher,f). 
W hen the device was tested in  the N o r th  Sea and the W estern B a ltic , cores o f serviceable 
len g th  were ob ta ined and i t  was found  th a t, on an average, the le n g th  o f the  cores co l
lected in  a sea area is in  inverse p rop o rtio n  to  the sand contents o f the bo ttom , and tha t from  
pure sand bottom s no cores can be ob ta ined w ith  th is  sam pler. H ow ever, w ith  the a id  o f 
the core catcher and the cu ttin g  nose, cores wete b rou g h t up  on board w h ich  w o u ld  have 
been lost had they been extracted by  an o lde r type  o f sam pler,

A nother superio r feature is the re la tive ly  sm a ll “ com pression”  o f the cores (o n ly  35 
per cent, as against 50 per cent and m ore w ith  fo rm er devices).

O n account o f the  w ar, Germ an research o n th e D .A -E . (Deutsche A tlan tische  E xp e d itio n - 
Meteor 1927) and the P iggo t ( 1) types o f core samplers was suspended so that after the war 
i t  became necessary to  devise new  sound ing  ins trum en ts  fo r the w o rk  o f the  German H yd ro - 
graph ic  In s titu te . P revious experience ga ined  in  sc ien tific  experim ents was to  be app lied  
to the new  device.

The  special task  o f  the German H yd ro g ra p h ic  In s titu te  is to  m ake researches on the 
q u a lity  o f the sea b o ttom  in  the she lf seas o f  the N o r th  Sea and the B a ltic . The 
sediments o f  the sh e lf sea are no t as fine  -  g ra ined  as those o f  the .deep sea and do 
not adhere so w e ll to  the sam pler. In  the be fore-m entioned areas the researches are made 
from  sm a ll sh ips, and hence i t  is  necessary th a t the d im ensions o f  the  core samplers, tha t 
is to  say th e ir  le n g th  and w e ig h t, shou ld  be w e ll in  keep ing  w ith  the size o f  the 
sh ip , w h ile  at the  same tim e  the econom ica l aspect m ay not be neglected.

T he  design o f the tube sounding  in s tru m e n t, the p r in c ip le  o f w h ic h  has been m ain ta ined , 
guarantees its  success.

T he  Swedish p is to n  ins trum en t o f the K u lle n b e rg  type does no t a lways sa tis factorily  
re ta in  the com ple te  contents o f the upper layers o f the  sea bo ttom  requ ired  fo r study 
after the m ate ria l has been hauled up . Besides, the p is to n  core sam pler cannot a lways 
be used to  its  f u l l  le n g th , as the sandy deposits em bedded in  the deeper layers prevent i t  
from  penetra ting  in to  the deeper reg ions. T h e  com pression, i .  e. the d im in u tio n  o f the 
natura l p ro file  leng ths fo u g h t to be kep t as fa r as possib le  w ith in  pe rm iss ib le  l im its  and, 
consequently, the resistance offered b y  the pene tra ting  tube  shou ld  be reduced as m uch  
as possible*

As fo r the D *A .E . sounder, therefore, no glass tubes are used ; instead, there is  a th in  
brass tube w ith in  the steel tube w h ich  renders i t  possib le  to keep the samples in  fa u lt
less c o n d itio n  d u rin g  transport. Besides, by  increas ing  the d iam eter (to  4.5 cm  
instead o f 2.- cm  as in  the fo rm er D .A .E . sam pler) the fr ic t io n  is  fu rth e r reduced in  p ro 
po rtion  to  the q u a n tity  o f  the  core so tha t as a consequence the reo f，the sounding  tube now  
is able to  h o ld  a q u a n tity  five  tim es greater th a n  th a t o f  the previous type.

F o f the purpose o f te d uc ing  the fr ic t io n , the  b o rin g  o f the cu ttin g  nose has been made

(I) The German Atlantic Meteor Expedition. With this D. A . £ . model the author obtained the first samples in 
1925-27 in the South Atlantic. From then on, this model was used at several places and was put to regular use. As to the 
Piggot sampler* this is a large American type of sampler which is driven into the sea bottom by means of a powder charge.



som ew hat na rrow e r than  the  in te r io r  d iam e te r o f  the  brass tube  so th a t the  co llec ted  sed im en t 
core is  som ew hat sm a lle r in  d iam e te r than  the  brass tube  and is  ab le  to  enter the  la tte r w ith  
less d if f ic u lty .  T h e  p ro je c tio n  o f  the  c u tt in g  nose over the  ex te rio r w a ll o f  the  so u n d in g  
tube  lik e w is e  fac ilita te s  the  advance o f  the  core as w e ll as la te r on  its  re m o va l, since the  
ho le  is  la rge r th a n  th a t o f  the so u n d ing  tube .

O n  the  o the r hand, the  loss in  f r ic t io n  due to  the  increase o f  the  d ia m e te r causes 
some inconven ience . E sp e c ia lly  in  the  case o f  sand a d m ix tu re , the  sam ples are m ore  ap t 
to  s lip  ou t because o f  th e ir  increased w e ig h t and  th e ir  lo w  cohesive fa c u lty . T he re fo re , 
a va lve  (several d iffe ren t devices o f  i t  are a lready k n o w n ) is  req u ire d  at the  lo w e r 
end o f  the tu b e . Lever c lo s in g  systems p u t in  ac tion  fro m  the  head o f  the  sam p le r 
do no t answer the  purpose because th e y  increase the  fr ic t io n .  K u lle n b e rg  (Sw eden) and 
E m e ry  and D ie tz  (A m erica ) used m ore su ita b le  valves and im p ro v e d  th e ir  c a p a b ility  o f

re ta in in g  the  sam ples. T he  K u lle n b e rg  va lve  is  f it te d  to  the  w a ll o f  the  c u tt in g  nose and 
is  a u to m a tic a lly  released the  ve ry  m om e n t the  so u n d ing  tube  is  w ith d ra w n  fro m  
the  sea b o tto m  ; the  va lve  th e n  p ro jec ts  in to  the  b o rin g . In  s lid in g  tow ards th e  lo w e r



end o f  the tu b e , the sam ple  tu rn s  the  va lve  so tha t i t  adopts a transversal p o s itio n  and 
closes the  nose. T he  A m e rica n  system  m akes use o f a r in g  m ade o f in cu rve d  c e llu lo id  
sheets w ith  rub b e r bands ; these s lid e  in  an upw a rd  d ire c tio n  w hen the sam ple advances 
in to  the  tu b e , b u t close the  tube  before the  sam ple is  able to  s lip  b a ck . T he  au thor 
has adopted the  Sw edish p r in c ip le .

W hen the va lve  is  open, i t  lie s  c lose ly  to  the  in te r io r  w a ll o f  the  nose, its  h inges 
ate fastened to  the  w a ll a t its  lo w e r end and  as soon as the  c lo s in g  system  is  released, 
a sm a ll sp rin g  presses the  va lve  s lig h t ly  in to  the  tube . T he  sam ple tha t has entered 
the  tu b e , b u t tends to  s lid e  tow ards the lo w e r pa rt o f the  in s tru m e n t, presses the va lve  
dow nw ards  and closes the  tu b e  and in  so d o in g  prevents the  sam ple  fro m  s lid in g  ou t.

T he  upper va lve  is  no  lo n g e r needed. In  fo rm e r m ode ls i t  caused a narrowness o f 
the  tu b e , and obstruc ted  the  advance o f the sam ple in to  the tu b e . P ig g o t had a lready 
suppressed the upper va lve  and devised a s tream lined  fo rm  fo r the  w ater ou tle t.

T h e  to ta l w e ig h t o f the  so u n d ing  apparatus is 63 k ilo s , o f  w h ic h  44 k ilo s  fa l l  to  
the  set o f w e igh ts  and 19 k ilo s  to  the  w e ig h t o f the in s tru m e n t its e lf. T he  valve head 
w e ighs  3 k ilo s , the  nose 2.5 k ilo s , the  re c e iv in g  tube  4 k ilo s  and the steel tube  9.5 k ilo s .

T he  in s tru m e n t is  su p p lie d  in  a p o rtab le  case w h ic h  lik e w is e  conta ins the fo llo w in g  
accessories : a con trivance  fo r  the  rem o va l o f  the  brass tubes, p lie rs  fo r the  r in g s  and tw o  keys.

T he  ca re fu lly  constructed  sam ple r behaved w e ll d u r in g  the tr ia ls . T he  brass tubes 
were a lw ays k e p t greased so th a t th e y  c o u ld  be eas ily  w ith d ra w n  fro m  the  steel tube . 
Im m e d ia te ly  a fter the  tubes have been f i l le d  w ith  the sed im ents th e y  are rem oved and closed 
b y  a specia l type  o f ru b b e r hood  —  a re lia b le  c lo s in g  app liance  tha t keeps the samples 
p e rfe c tly  m o is t ; o x id a tio n  and  re d u c tio n  cannot, how ever, be co m p le te ly  p revented. The  
c u tt in g  nose and the  va lve  m ust o f course be th o ro u g h ly  c leaned to  p reven t the valve fro m  
b e in g  ja m m e d  b y  g ra ins  o f  sand. As the  in s tru m e n t has no m ovab le  o r sp rin g y  parts the 
greatest re l ia b i l i ty  in  service is  guaranteed.

T he  new  core sam p le r w h ic h  in  i ts e lf  does no t tepresent a new  p r in c ip le , th o u g h  in  
d e s ig n in g  i t  the  greatest e fforts were m ade to  ensure the m a x im u m  o u tp u t, was tr ie d  out 
in  Septem ber, 1949, d u r in g  a tw e lve -d a y  cru ise  —  fro m  the  E lb e  r iv e r to  the D ogger 
B a n k , then  to  the  F la d e n g ru n d  and the M on trose  B a n k  and back  th ro u g h  the N o rw e g ia n  
C hannel, the  Sound and the  Great B e lt. In  th is  w ay, the  behav iou r o f the  core sam pler 
w ith  regard to  the  various q u a litie s  o f sed im ents and in  depths d o w n  to  500 m . cou ld  be 
s tu d ie d .

T he  re ce iv ing  tube  (brass tu b e ) consists o f  three parts each o f  w h ic h  is 70 cm . lo n g * 
O n  the one h a n d ，th is  p r in c ip le  ensures a greater m o v a b ility  d u r in g  fe m o va l o f the  tubes 
w h ile  on  the o ther hand, i f  o n ly  parts o f the sam ples are re q u ire d , i t  is  no t necessary to  preserve 
the  f u l l  le n g th  o f  the  cores. T he  rece iv in g  tubes are ke p t in  p lace  above b y  a system  o f 
r in g s , be lo w  b y  the  c u tt in g  nose. A  r in g  is  w e lded  outside the  up p e r pa rt o f the  steel tube, 
se rv ing  as res ting -p lace  fo r  the  set o f w e ig h ts . T h is  set o f w e igh ts  is com posed o f 5 parts, 
v iz . three c y lin d r ic a l iro n  discs w ith  a d iam e te r o f  20 cm  p laced on  to p  o f tw o  iro n  hem is 
pheres. T h e ir  to ta l w e ig h t am ounts to  44 k ilo s . B y  s p lit t in g  u p  the to ta l w e ig h t in  s ing le  
parts , i t  is  possib le  to  a p p o rtio n  the w e ig h t as req u ire d . T he  discs are h e ld  together by  
a r in g .

T h e  va lve  head is  m ade o f  red  brass and has three lo n g  s lits  reach ing  over its  
w ho le  le n g th  fo r the  adm iss ion  o f the w a te r. A  l ig h t  w ith d ra w a b le  va lve  p is to n  slides 
u p  and dow n  in  its  in te r io r  ; b y  means o f  a w e a k  sp rin g , i t  is  pressed d o w n w a rd  on the screw 
connection  o f the  steel tu b e . T o  the u p p e r end o f the  va lve head a steel eyelet is 
fixe d  fo r  the suspension o f  the  in s tru m e n t.

T he  c u ttin g  nose (o r “ m ou th  p iece ” ） is  m ade o f to o l steel and has a bore o f 
4.5 cm , w h ic h  at its  lo w e r end narrow s to 4.3 cm  so as to  fa c ilita te  the  advance o f 
the  sam ple w ith in  the tu b e . T he  ex te rio r d iam ete r is  7. cm . i .  e. 1.6 cm  greater than  
tha t o f  the steel tu b e . T he re  is  a va lve  w ith  a w eak sp rin g  and  a s to p p in g  device in  
the m o u th  piece ; the m o u th  p iece its e lf  consists o f tw o  te lescop ic parts connected to  each 
o ther b y  sp rings . T he  ou te r pa rt o f th is  dev ice  can be m oved in  a d o w n w a rd  d ire c tio n  
and by  re leasing the s to p p in g  device actuates the lo w e r va lve . T h is  occurs at the very 
m om en t w hen the  sam ple r is  w ith d ra w n  fro m  the  b o tto m , as the  c u tt in g  nose is  th ic k e r 
than  the steel tu b e .

In  the new  m od e l, the  tu b e ’s d iam ete r is  no t reduced and the  s lits  in  the valve 
heads have been extended so th a t the  w ate r is  able to  f lo w  ou t w ith o u t h indrance  
and w ith o u t accu m u la tio n , thus p ro te c tin g  the  samples fro m  b e in g  reduced in  le n g th .



T h e  core sam plers were to  be su itab le  fo r  use in  sm a ll vessels and fo r  th is  reason, 
they  co u ld  be ne ith e r too  u n w ie ld y  no r too  heavy. A  use fu l le n g th  o f  2 m etres to  a 
to ta l le n g th  o f  about 2.5 m . is  acceptable and  in  the  m a jo r ity  o f  cases w i l l  su ffice  fo r  the 
m ore or less sandy samples fro m  the s h e lf sea. T h e  to ta l w e ig h t o f the  in s tru m e n t 
am ounts to  63 k ilo s ,  w h ic h  means th a t, i f  necessary, i t  can be hau led in  b y  hand. Besides, 
th is  w e ig h t a llo w s  the use o f p iano  w ire  fo r  the  so u n d ing  operations.

O n  the  a u th o r ’s d ire c tio n , the Askania Werkey K ie l,  have constructed a core sam ple r 
o f  the  fo llo w in g  d im ens ions  : le n g th  o f tube  w ith o u t va lve-head and c u tt in g  nose: 2.10 m . ; 
le n g th  o f  va lve-head : 29 cm  ; and o f the  c u tt in g  nose : 19 cm  ; le n g th  ove ra ll : 2.53 m ; 
ou ts ide  d iam e te r o f steel tube  : 54 m m , in s id e  d iam e te r : 48.5 m m  —  hence, th ickn e ss  o f  
the  tube  2.75 m m . Three  c lose ly  f i t t in g  brass tubes o f  the  fo llo w in g  d im ens ions  : le n g th  
70 cm  ; ou ts ide  d iam ete r : 48 m m  ; in s id e  d ia m e te r : 45 m m  ; th ickness  o f the  tube  : 1.5 m m , 
are inse rted  in  th is  steel tube . H ence , the  to ta l th ickn e ss  o f the w a ll am ounts to  4.25 m m  
fo r w h ic h  sed im ents are to  be d isp laced .

T h is  type  o f  core sam pler is s t i l l  u n su ita b le  fo r  fast sand g rounds. T h is  in s tru m e n t 
is  no t ab le  to  penetrate in to  the  g ro u n d  to  any s ig n ific a n t ex tent b u t t i l ts  w ith o u t 
re leasing  the lo w e r c la c k  o f  the va lve  so th a t the  sand w i l l  no t be re ta ined . F o r th is  
type  o f  b o tto m  a van Veen sam ple r w o u ld  be tter s u it the  purpose. W ith  the  a id  o f  the  
new  type  o f  the  so u n d ing  tube  i t  is , how eve r, poss ib le  to  o b ta in  p ro file s  w h ic h  w o u ld  have 
escaped fro m  the  p rev ious type- O w in g  to  th e  co m p a ra tive ly  frequen t occurrence o f  sand 
sed im ents in  the  N o r th  Sea, there have e ith e r been extracted no  cores at a l l  o r ve ry  sho rt 
p ro file s  o n ly , u n t i l  now . T he  new  core sam p le r, how eve r, p roved to  be ab le  to  extract 
and  re ta in  even sed im ents w ith  a h ig h  percentage o f  sand. T h u s , in  the  B e lt, the  au tho r 
ob ta ined  a core 90 cm  lo n g  c o n ta in in g  8 6 %  o f fine  and o f  coarser sand ( >  0.1 m m ) and 
in  ano ther case a core 55 cm  lo n g  w ith  an a d m ix tu re  o f  sand o f  61 % - In  the  O u te r S ilve r 
P it  in  the  N o r th  Sea a core was extracted c o n ta in in g  78 %  o f sand，size > 0 . 1  m m , o f w h ic h  
9 %  was sand o f  a g ra in  >  0.5 m m .

A s a re su lt o f  the  cru ise , a to ta l o f  15 cores have been ob ta ined  b y  the  n e w  core 
sam p le r. T h e ir  len g ths  va ry  fro m  20 cm  to  150 cm  w ith  an average le n g th  o f  90 cm , 
w h ic h  la tte r is  a ve ry  su itab le  le n g th , b o th  c o n s id e rin g  the  o r ig in  o f the  core —  i .  e. the  
sh e lf sea —  and its  handy  w e ig h t. T h ree -quarte rs  o f  the  to ta l nu m b e r o f cores were 90 cm  
lo n g  and even lo n g e r th a n  th is . As lo n g  as the  w e ig h t o f  the core sam p le r rem a ins 
constant and the  in s tru m e n t penetrates in to  th e  b o tto m  at a u n ifo rm  speed, the  le n g th  o f 
the  core w i l l  depend on the  consistence o f  th e  b o tto m . T h e  speed o f  pene tra tion  m a in ly  
depends on the  p a y in g -o u t rate o f the  w ire , the  effect o f  w h ic h  is , how ever, sub jec t to  
va ria tions acco rd in g  to  the s h ip ’s d r i f t  and can be seen fro m  the ang le  o f  the  payed-ou t 
w ire . D u r in g  th e  cru ise the best p a y in g -o u t speed was a im ed  a t， b u t o w in g  to 
the  d iffe rences in  sea and s w e ll, no  guarantee can be m ade as to  the  ach ievem en t o f 
pe rfec t u n ifo rm ity .  N everthe less, in  m a k in g  a llow ance  fo r  th is  possib le  source o f  e rro r, 
i t  m ay  be p e rm itte d  to  relate  the  le n g th  o f th e  cores to  the  consistence o f the  b o tto m .

T he  consistence o f  a sed im ent depends, to  a great ex ten t, on  its  g ranu la r co m p o s itio n  
and on  its  p h ys ica l c o n d itio n  and i t  m ay be suggested th a t the  w eaker the cu rre n t d o m i
n a tin g  w ith in  the  area o f  sed im en ta tion , the  f in e r - g ra ined  the  g ra n u la tio n  o f  a sed im en t 
and  the  looser its  ph ys ica l c o n d it io n . Besides, o rgan ic  m a tte r, h a v in g  a ve ry  lo w  spec ific  
g ra v ity , w i l l  be ab le  to  fa ll to  the  b o tto m  as w e ll and so loosen the  sed im en t 
T he  fin e  m ine ra ls  o f  c lay  sw o lle n  u p  in  the  w ater change th e ir  consistence as 
com pared  to  sed im ents o f  qua rtz  dust.

I f ,  the re fo re , there  exists a re la tio n  be tw een the  le n g th  o f  the  cores and  the  consistence 
o f  the  b o tto m  i t  m ay be suggested th a t in  a u n ifo rm  sea area there  m ay also ex is t 
re la tions  to  the  de p th , the g ran u la r co m p o s itio n  and the  q u a n tity  o f  o rg a n ic  m a tte r-

T he  au tho r su p p lie d  several tab les in  w h ic h  he a rranged the  p ro file s  ob ta ined  : 1) in  
the  N o rw e g ia n  channe l —  2) in  the  O uter S ilve r P it  and  the  D e v i l，s H o le  —  b o th  in  the  N o r th  
Sea —  3) in  the  Great B e lt, the  Sound and the  K attega t —  in  the  B a lt ic  —  a cco rd in g  to  th e ir  
le n g th , to  the depths they have been ta ke n  fro m  and to  th e ir  g ra n u la tio n  ; he lik e w is e  
stated the  percentage o f pa rtic les  coarser th a n  0.5 m m , o f  pa rtic les  be tw een 0.5 m m  and 
0.1 m m , betw een 0.1 m m  and o .o i m m  and sm a lle r th a n  0.01 m m . Besides, he ana lyzed 
th e ir  contents in  o rg a n ic  m atte r and d e rive d  m ean values. A lth o u g h  the  d is t in c t g roups 
d iffe r fro m  each o ther as to  th e ir  co n s titu tio n , w h ic h  depends on  various co n d itio ns  no t id e n t i
ca l in  a l l  parts o f  the  ocean, these tab les show  th a t th e  le n g th  o f the  cores p rov ides  a basis 
fo r  the  e s tim a tio n  o f  the  sand a d m ix tu re  o f  the  core and o f  the  q u a n tity  o f  o rgan ic  
m atte r. O n  the  o ther hand, i t  fo llo w s  th a t the  greater the  sand con ten t, the  sho rte r 
h e  core, and th a t, hence, as a necessity, th e  core sam p le r w i l l  no t be ab le  to  w o rk



inr pu re  sand. E ve n  the  heaviest w e ig h ts  w i l l  no t achieve any success as dem onstrated 
b y  the  p re -w a r tr ia ls  o f  the P ig g o t sam p le r. T h o u g h  the  ba llast w e ig h t o f the A m e rican  
sounder am oun ts  to  a lm ost 200 k ilo s  and its  to ta l w e ig h t is  estim ated to  be about 250 k ilo s , 
fro m  sandy and m u d d y  b o ttom s, i t  p roduced  no cores o f  any lo n g e r le n g th  (on  an 
average a bou t 90 cm  in  bo th  cases) and  no cores at a ll fro m  pure  sand b o ttom s, w hether 
th e  so u n d in g  tube  was operated w ith  o r w ith o u t a po w d e r charge-

T h e  research cru ise also revealed the b ra k in g  effect o f sand layers ; the  90 cm  
sam ple  ta k e n  fro m  the D e v i l ’ s H o le  was no t any lo n g e r because the  c u tt in g  
nose m e t w ith  a laye r w ith  a h ig h  a d m ix tu re  o f  sand and , th u s , was stopped b y  i t .

In  d e s ig n in g  the  n e w  core sam p le r, i t  was a im ed  at re d u c in g  the com pression . Because 
o f  the  fr ic t io n a l resistance the core has to  overcom e in  a dvanc ing  in to  the tu b e , the  m ate ria l 
accum ula tes at the lo w e r end o f  the in s tru m e n t and pushes parts o f the lo w e r sedim ents 
aside so th a t, as an in e v ita b le  re su lt, the  extracted layers are m ore or less in co m p le te  
and thus  the  p ro file s  are reduced as com pared  to  the na tu ra l le n g th  o f  the layers in  
the  b o tto m . A  com pression  w i l l  o n ly  be avo ided  w hen  the  pressure above the core is  
co rre s p o n d in g ly  reduced , as is  the  case in  th e  Sw ed ish  system . F o r the t im e  b e in g , how ever, 
the  u p p e r layers are in te rm ix e d  w ith  the  lo w e r  ones so th a t th is  m ethod  is no t su itab le  
fo r  o u r purposes.

T h e  re d u c tio n  o f the  core w i l l  be d e te rm in e d  b y  m easu ring  the trace le ft b y  the  sed im ent 
on  the  ou ts ide  o f  the  so u n d ing  tube  in  p e n e tra tin g  in to  the  b o ttom . T he  au tho r measured 
the  re d u c tio n  o f the  cores ta ke n  on  the  G erm an 1925-26 South A tla n t ic  E x p e d it io n , w ith  
the  P ig g o t sam p le r in  the  B a lt ic  in  1938-39 and  w ith  the  new  so u n d ing  tube  in  1949. In  
a d d it io n  to  th is , in  th e ir  f irs t tr ia ls , E m e ry  and  D ie tz  m ade s im ila r  observations.

T o  o b ta in  com parab le  resu lts , the  expe rim en ts  were lim ite d  to  sed im ents in flu e n ced  
b y  te rr ig e n o us  substances, hence to  m u d  and sandy m u d , p a rt o f w h ic h  was superim posed 
on  c la y  layers ; th e y  in c lu d e  the  deposits o f  the  s h e lf sea as w e ll as the co loured  
se m i-p e la g ia n  m u d .

a)

b)

c)

Meteor Expedition x^2j~2 j  ; Coloured M ud.

2 cm  tu b e  ; w e ig h t 35 k ilo s  ; 10 so u nd ings .
L e n g th  o f  core : dep th  o f  pen e tra tio n  (pe r cent) : 48.5.

Research in  the B altic , 193S-39 : Soft m ud to sandy m ud，also g lac ia l clay and boulder 

clay :

5 cm  P ig g o t tube  ; w e ig h t 250 k ilo s ,  35 sound ings w ith  and w ith o u t p ow de r charge. 
L e n g th  o f  core : pene tra tion  d e p th  (pec cen t) : 48.5 
12 sound ings (w ith  the e xc lu s io n  o f  sound ings in  so ft m u d ).
L e n g th  o f  the  core : pene tra tion  d e p th  (pe r cen t) : 56.

Emery and D ietz •• Green mud*

V arious  tubes fro m  4 to  6 cm  in  d iam e te r ;
W e ig h t : 70 to  270 k ilo s .
N u m b e r  o f  soundings ate show n  in  b racke ts .
L e n g th  o f  cores : pene tra tion  d e p th  (pe r cent)

fo r  270 k ilo s  : 51 (29) 
fo r  115 k ilo s  : 62 (22) 
fo r 70 k ilo s  : 48 (17).

d)

e)

'Emery and D ietz : Sandy mud and mud intermixed 

L e n g th  o f  sam ple : pene tra tion  d e p th  (pe r c e n t ) : 
fo r 270 k ilo s  : 41 (27) 
fo r 115 k ilo s  : 53 (  6).

Researches in the North Sea and the Baltic， 1 9 4 9  : 

C layey m u d , sandy m u d .
4.5 cm  tube  ; w e ig h t 63 k ilo s ,  11 sound ings . 
L e n g th  o f  core : pene tra tion  d e p th  (pe r cen t) : 64.

( = 4 6 - 8 1  o/0) .

with shell deposits.

F ro m  the  p reced ing  d iscussion  i t  is  e v id e n t th a t, w ith  the excep tion  o f  the  Meteor 

sam p le r, th e  new  core sam pler is  l ig h te r  th a n  o ther in s tru m e n ts  o f  its  k in d  and th a t, 
l ik e w is e , w ith  the excep tion  o f  the  Meteor sam p le r and the 70 k ilo s  Ekman apparatus



o f  E m e ry , its  d ia m e te r, to o , is  sm a lle r than  th a t o f  o ther in s tru m e n ts . In  sp ite  o f  a l l  th a t, 
the  cores ta k e n  w ith  the n e w  in s tru m e n t are cons id e ra b ly  less reduced th a n  are those 
o f the  o the r types o f  in s tru m e n ts . T h e ir  m ean va lue  o f  re d u c tio n  is  about 50 %  i . e .  
the  cores are h a lf  as lo n g  as the  layers penetra ted in to ,  o r, on  some occasions, 
th e y  are even reduced to  2 /5 ths o f  th e ir  n a tu ra l le n g th . T h e  leng ths  o f  the  cores fro m  
the  n e w  in s tru m e n t, how ever, a m o u n t to  3 /4  o f the  n a tu ra l le n g th . T h is  is  a con
s ide rab le  im p ro v e m e n t, espec ia lly  as the re s u lt is  ob ta ined  w ith  a ba llas t w e ig h in g  o n ly  
h a lf  o f  o r one quarte r less than  the  ba llas t used in  p rev ious  types.

B y  a n u m b e r o f  tr ia ls  in  d iffe re n t m u d d y  bo ttom s o f  the  s h e lf sea, the ne w  core 
sam p le r o f  th e  G erm an H y d ro g ra p h ic  In s titu te  has p ro ve d  th a t i t  is  w e ll su ited  fo r  the  
e x tra c tio n  o f  p ro file s  and th a t, th o u g h  is s u in g  fro m  o ld  p r in c ip le s , i t  surpasses the  in s tru 
m ents in  use here to fore  in  so fa r as i t  is  ab le  to  re ta in  even sed im ents o f  sandy m u d . In  
a d d it io n  to  th is  advantage the  p ro file s  are less com pressed. A n o th e r advantage is  its  h a ndy  
w e ig h t. F o r use in  softer bo ttom s, the steel tube  can eas ily  be e longated  to  2.80 m . or 
3-50 m . b y  f i t t in g  to  i t  a fo u rth  and a f i f th  brass tu b e .


