
7/2+3(/0�2%0/243 ).4%22)$'%�.%73

��

&ORMATION�AND�%VOLUTION�OF�/CEANIC�,ITHOSPHERE

4HE�-ISSION�-OHO�WORKSHOP��COSPONSORED�BY�)/$0-)��
THE� *OINT�/CEANOGRAPHIC� )NSTITUTIONS�� 2IDGE� ������ AND�
)NTER2IDGE��WAS� HELD� ��� 3EPTEMBER� ����� IN� 0ORTLAND��
/REGON��53!��FULL�REPORT�ONLINE�AT�WWW�IODP�ORG	��)T�WAS�
CONVENED�TO�DISCUSS�AND�PRIORITIZE�SCIENTIlC�OBJECTIVES�TO�
BE�ADDRESSED�BY�SCIENTIlC�OCEAN�DRILLING��AS�PART�OF�OUR�
STRATEGY�TO�STUDY�THE�FORMATION�AND�EVOLUTION�OF�THE�OCEAN�
LITHOSPHERE�� )T�DIRECTLY�ADDRESSED� )NTER2IDGE�$EEP�%ARTH�
3AMPLING�OBJECTIVES� TO� IDENTIFY� FURTHER� THE� SUBSEAmOOR�
BIOSPHERE��AND�TO�ACHIEVE�TOTAL�PENETRATION�OF�OCEAN�CRUST��
THROUGH�INTERNATIONAL��COLLABORATIVE��AND�MULTIDISCIPLINARY�
PROJECTS�

4HE�POTENTIAL�FOR�THE�)NTEGRATED�/CEAN�$RILLING�0ROGRAM�
�)/$0��WWW�IODP�ORG	�TO�CONTRIBUTE�TO�AN�IMPROVED�UNDER
STANDING�OF�THE�COMPOSITION��STRUCTURE��AND�EVOLUTION�OF�THE�
OCEAN�LITHOSPHERE�IS�ENORMOUS�AND�HAS�BEEN�ENUNCIATED�
IN�PLANNING�DOCUMENTS�SINCE�OCEAN�DRILLING�BEGAN��)N�!PRIL�
������ THE�lRST� SUCCESSFUL� DRILLING�AND� CORING�OF�OCEANIC�
BASEMENT�WAS�ACHIEVED�OFFSHORE�'UADALUPE�)SLAND��!�FEW�
METERS�OF�BASALT�WERE�RECOVERED��FROM�ABOUT�����M�WATER�
DEPTH��4HIS�REMARKABLE�BREAKTHROUGH��BEAUTIFULLY�REPORTED�
BY� *OHN�3TEINBECK� IN� ,IFE�MAGAZINE��WAS� INTENDED� TO�BE�
THE�lRST�STAGE�OF�PROJECT�-OHOLE��A�MUCH�MORE�AMBITIOUS�
PROJECT�TO�DRILL�THROUGH�THE�OCEAN�CRUST�TO�THE�-OHOROVIªIª�
DISCONTINUITY� �-OHO	��#ONSIDERABLE�PROGRESS� HAS�BEEN�
MADE� SINCE� THE�EARLY�DAYS�OF� SCIENTIlC�OCEAN�DRILLING� IN�
OUR�UNDERSTANDING�OF�THE�ARCHITECTURE�OF�THE�OCEAN�CRUST�
AND� RELATED�MIDOCEAN� RIDGE�ACCRETION�AND�ALTERATION�
PROCESSES�� 9ET�� THE� NUMBER�OF� COMPLETED�OCEAN� CRUST�
DRILLING�EXPEDITIONS�AT�THE�PRESENT�TIME�REMAINS�RELATIVELY�
LIMITED�����HOLES�DEEPER�THAN�����METERS�BELOW�SEA�mOOR�
STARTED�IN�BASALTIC�CRUST�OR�REACHED�IT�BELOW�SEDIMENTS�����
HOLES�DEEPER�THAN����METERS�BELOW�SEA�mOOR�IN�GABBROS�
AND�SERPENTINIZED�PERIDOTITES	��4HE�FUNDAMENTAL�GOAL�OF�
DRILLING�A�COMPLETE�SECTION�THROUGH�THE�OCEANIC�CRUST�AND�
INTO�THE�UPPER�MANTLE�HAS�BEEN�REITERATED�THROUGH�THE�LAST�
���YEARS�OF�SCIENTIlC�OCEAN�DRILLING��)/$0�PLATFORMS�ARE�THE�
ONLY�TOOLS�READILY�AVAILABLE�FOR�DIRECT�SCIENTIlC�SAMPLING�
AND�MEASUREMENTS�IN�HARD�ROCKS�BELOW�THE�SEAmOOR��)T�IS�
HIGHLIGHTED�IN�THE�)/$0�)NITIAL�3CIENCE�0LAN�AS�THE�h��ST�#EN
TURY�-OHOLEv�)NITIATIVE��ONE�OF�EIGHT�HIGHPRIORITY�SCIENTIlC�
OBJECTIVES��)NHERENT�IN�THIS�GOAL�IS�THE�NEED�FOR�SCIENTIlC�AND�
TECHNICAL�GROWTH��FOR�A�CLEARLY�DElNED�SCIENTIlC�STRATEGY��
AND�FOR�PARALLEL�DEVELOPMENT�OF�ESSENTIAL�TECHNOLOGY�AND�
OPERATIONAL�EXPERIENCE��

4HE�-ISSION�-OHO�WORKSHOP� SET�OUT� TO� RElNE� SCIENTIlC�
OBJECTIVES��TO�PROPOSE�ELEMENTS�OF�A�GLOBAL�STRATEGY�FOR�
UNDERSTANDING�THE�FORMATION�AND�EVOLUTION�OF�THE�OCEANIC�
LITHOSPHERE��AND�TO�BEGIN�THE�PROCESS�OF�COMMUNITY�PRIORI
TIZATION�FOR�STUDIES�OF�THESE�PROCESSES�VIA�OCEAN�DRILLING��
3INCE�THE�EARLY������S��THE�STANDARD�MODEL�OF�A�UNIFORMLY�
LAYERED�OCEAN�CRUST�HAS�EVOLVED��#ONTINUOUS�INVESTIGATIONS�
USING�OCEAN�DRILLING�AND�OTHER�MARINE�GEOLOGICAL�TOOLS�HAVE�
LED�TO�A�MORE�DETAILED�AND�SPATIALLY�VARIABLE�PICTURE�OF�
CRUSTAL�ARCHITECTURE��/CEAN�CRUST�PRODUCED�AT�FAST�SPREAD
ING�RIDGES�APPEARS�TO�BE�UNIFORMLY�LAYERED�AND�RELATIVELY�
HOMOGENEOUS��REmECTING�A�RELATIVELY�UNIFORM�MODE�OF�AC
CRETION��)N�CONTRAST��CRUST�CREATED�AT�SLOW�AND�ULTRASLOW�
SPREADING�RIDGES�IS�SPATIALLY�HETEROGENEOUS�OVER�DISTANCES�
AS�SMALL�AS�A�FEW�HUNDRED�METERS��BOTH�ALONG�AND�ACROSS
ISOCHRONS��&OR�EXAMPLE��AT�SOME�RIDGE�SEGMENT�CENTERS�IN�
THE�NORTHERN�!TLANTIC��MAGMATIC�PROCESSES�DOMINATE��AND�
ACCRETIONARY�PROCESSES�RESEMBLE�THOSE�OF�FAST�SPREADING�
RIDGES�� 4HIS� SIMILARITY�� HOWEVER� IS� LIMITED� IN� SPACE��AND�
CRUSTAL� ARCHITECTURE� TYPICALLY� VARIES�ALONGAXIS�� TOWARD�
SEGMENT�ENDS��WHERE�IT�IS�MORE�HETEROGENEOUS�AND�EVEN�
DISCONTINUOUS��)N�SUCH�AREAS��THE�OCEAN�CRUST�CONSISTS�OF�A�
MIXTURE�OF�SERPENTINIZED�PERIDOTITE�AND�GABBROIC�INTRUSIONS��
LOCALLY�CAPPED�BY�LAVAS���SHEETED�DIKES��
!LTHOUGH�ONLY�����OF�MODERN�RIDGES�ARE�SPREADING�AT�FAST�
SPREADING�RATES������MM�YR	��^����OF�PRESENT�DAY�OCEAN�
CRUST�AND�̂ ����OF�THE�%ARTH�S�SURFACE�WAS�PRODUCED�BY�FAST�
SPREADING��4HE�GREAT�MAJORITY�OF�CRUST�SUBDUCTED�BACK�INTO�
THE�MANTLE�DURING�THE�LAST�����-A�FORMED�AT�FAST�SPREADING�
RIDGES��(ENCE��AN�UNDERSTANDING�OF�ACCRETION�PROCESSES�AT�
ONE�SITE�MIGHT�REASONABLY�BE�EXTRAPOLATED�TO�DESCRIBE�A�
SIGNIlCANT�PORTION�OF�THE�%ARTH�S�SURFACE��#URRENT�WORKING�
MODELS� INCLUDE�COMPETING� STYLES�OF�MAGMATIC�ACCRETION�
�E�G���GABBRO�GLACIER�VS�� SHEETED� SILLS	�� THAT�CAN�ONLY�BE�
TESTED�BY� SAMPLING� THE�OCEAN�BASEMENT� USING� SCIENTIlC�
DRILLING��
)N�ADDITION�TO�THE�FUNDAMENTAL�OBJECTIVE�OF�DRILLING�AT�LEAST�
ONE�HOLE�THROUGH�THE�ENTIRE�CRUST��A�THOROUGH�EVALUATION�
OF�LATERAL�VARIABILITY�AT�MULTIPLE�SCALES��AND�OF�CORRELATIONS�
BETWEEN�SEISMIC�AND�LITHOLOGICAL�TRANSITIONS�WILL�ULTIMATELY�
REQUIRE�MULTIPLE�PENETRATIONS�OF�THE�DIKE�GABBRO�TRANSITION��
THE�LOWER�CRUST��AND�THE�CRUST�MANTLE�BOUNDARY�IN�DIFFERENT�
TECTONIC�SETTINGS��4HEREFORE��IN�ORDER�TO�FULLY�UNDERSTAND�THE�
ARCHITECTURE�OF� THE�OCEAN�CRUST�� THE�SLOWSPREADING�END�
OF�THE�SPECTRUM�MUST�BE�CONSIDERED�AS�WELL��%XPLORATION�
OF�THE�NATURE�OF�THE�-OHO�AT�SLOWSPREADING�RIDGES�IS�AN�
ESSENTIAL�COMPLEMENT�TO�THE�VISION�THAT�WE�WILL�GAIN�FROM�
DRILLING� IN� FASTSPREAD�CRUST�� &OR�EXAMPLE�� SERPENTINIZED�
MANTLE�ROCKS�ARE�COMMONLY�INCORPORATED�INTO�THE�CRUST��AS�
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DElNED�SEISMICALLY	�AT�SLOWSPREADING�RIDGES��$RILLING�IN�THIS�
TYPE�OF�CRUST��DOWN�TO�FRESH�PERIDOTITE��WILL�TEST�COMPETING�
HYPOTHESES�ON�THE�NATURE�OF�THE�-OHO��&OR�EXAMPLE��IS�THE�
-OHO����	�THE�BOUNDARY�BETWEEN�THE�RESIDUAL�UPPER�MANTLE�
AND�THE�IGNEOUS�CRUST��OR���	�A�BROADER�ZONE�OF�LAYERED�
ULTRAMAlC�AND�MAlC�ROCKS��OR���	�A�SERPENTINIZATION�FRONT��
OR��PERHAPS��SOME�COMBINATION�OF�THESE�THREE��
!LTERATION�OF�THE�OCEANIC�CRUST�ENCOMPASSES�A�WIDE�RANGE�
OF�WATERROCK�REACTIONS�THAT�CHANGE�THE�PHYSICAL�PROPERTIES�
OF�THE�CRUST�ON�A�VARIETY�OF�TEMPORAL�AND�SPATIAL�SCALES��
/NE�STATEGY�FOR�STUDYING�THE�AGING�OF�OCEANIC�CRUST�IS�TO�
DRILL�MULTIHOLE� TRANSECTS�ALONG� SEAmOOR� SPREADING�mOW�
LINES�TO�EXAMINE�THE�TIMEINTEGRATED�CHANGES�IN�PHYSICAL�
AND�CHEMICAL�PROPERTIES��4O�DATE��DRILLING�HAS�BEEN�CON
CENTRATED�EITHER�RELATIVELY�CLOSE�TO�THE�MIDOCEAN�RIDGE�
AXES�OR�CLOSE�TO�SUBDUCTION�ZONES��VERY�FEW�HOLES�HAVE�
BEEN�DRILLED�IN�CRUST�BETWEEN�^�����-YR�OLD��4HERE�ARE�
NO�SITES�IN�THE�VICINITY�OF�^�����-YR�OLD�WHICH��BASED�ON�
HEAT�mOW�MEASUREMENTS��IS�THE�AVERAGE�AGE�AT�WHICH�THE�
CRUST�BECOMES� SEALED�AND� THE�HEAT�mUX� FROM� THE�MANTLE�
BECOMES�SOLELY�CONDUCTIVE��!N�ADDITIONAL�IMPORTANT�ASPECT�
OF�ALTERATION�IS�ITS�SPATIAL�HETEROGENEITY�AND�VARIABILITY�IN�
STYLE��!LTHOUGH�DRILLING�CANNOT�ADDRESS�THIS�ON�A�GLOBAL�SCALE��
SAMPLING�AND�LOGGING�OF�CLOSELY�SPACED�HOLES��IN�CONJUNC
TION�WITH�CROSSHOLE�EXPERIMENTS��WOULD�PROVIDE�IMPORTANT�
INFORMATION�ON�THE�LENGTH�SCALES�OF�VARIABILITY�
�4HE�SUBSEAmOOR�BIOSPHERE�ALSO�PLAYS�AN�IMPORTANT�ROLE�
IN� THE� CHEMICAL� EVOLUTION�OF�OCEANIC� CRUST�� 4HE� SPATIAL�
DISTRIBUTION�OF�MICROBES� IN� THE� CRUST� IS� NOT� KNOWN�BUT� IS�
LIKELY� INmUENCED�BY�HOST� ROCK�COMPOSITION�� TEMPERATURE�
AND�PERMEABILITY��0ROGRESS� IN�UNDERSTANDING�SUBSEAmOOR�
MICROBIAL�DISTRIBUTION��AND�ITS�INTERACTIONS�WITH�GEOCHEMI
CAL�ALTERATION�PROCESSES��WILL�PROCEED�HANDINHAND�WITH�
DETERMINATION�OF�THE�DISTRIBUTION�OF�ROCK�TYPE��TEMPERATURE�
AND�PERMEABILITY�AS�A�FUNCTION�OF�DEPTH�AND�CRUSTAL�AGE��
AND�OF�HOW�THESE�RELATIONSHIPS� INmUENCE�THE�DISTRIBUTION�
OF�MICROBIAL�ACTIVITY�
&INALLY��THE�TECHNOLOGICAL�REQUIREMENTS�FOR�ACHIEVING�OUR�
OBJECTIVES�WERE�DISCUSSED�BY�A�SPECIAL�PANEL�THAT�INCLUDED�
SEVERAL�DRILLING�ENGINEERS��)N�ADDITION�TO�DEEP�DRILLING��SEE�
BELOW	�� DESIRED� DEVELOPMENTS� INCLUDE� IMPROVED� CORE�
RECOVERY��HIGHER�TEMPERATURE�TOLERANCES�FOR�DRILLING�AND�
ESPECIALLY�LOGGING�TOOLS���������� #	��AND�THE�ABILITY�TO�
OBTAIN�ORIENTED�CORES�

-ISSION�-OHO�WORKSHOP�WAS�ALSO�AIMED�TO�DEVELOP�GUID
ANCE�ON� THE� SCIENTIlC�AND�OPERATIONAL� FRAMEWORK�OF�A�
FUTURE�h-ISSION�-OHOv�WITHIN�)/$0�
4HE�-OHO�IS�A�SEISMIC�BOUNDARY�ASSUMED�TO�REPRESENT�THE�
INTERFACE�BETWEEN�THE�CRUST�AND�THE�PRISTINE�MANTLE��-ISSION�
-OHO�WILL�PROVIDE�THE�SCIENTIlC�FRAMEWORK�AND�ENCOURAGE�
THE�TECHNICAL�DEVELOPMENT�THAT�WILL�ULTIMATELY�ALLOW�US�TO�
DRILL�TO�AND�BEYOND�THIS�hLAST�FRONTIERv��4HE�PRIMARY�GOAL�OF�
-ISSION�-OHO�IS�TO�DETERMINE�THE�NATURE�OF�THE�-OHO�BY�IN�
SITU�SAMPLING�AND�DATA�COLLECTION��4HE�ROAD�TO�THE�-OHO�WILL�
BE�A�LONG�ONE��0ROGRESSIVELY�DEEPER�AND�MORE�TECHNICALLY�
CHALLENGING�DRILLHOLES�WILL� PROBE�AND� SAMPLE� THE�OCEAN�
CRUST��EXAMINING�THE�PRIMAL�ARCHITECTURE�OF�THE�OCEAN�CRUST�

AND�ULTIMATELY�SAMPLING�%ARTH�S�UPPERMOST�MANTLE�
!�CLEAR�CONSENSUS�EMERGED�AT�THE�END�OF�THE�WORKSHOP�THAT�
DRILLING�A�DEEP��FULL�CRUSTAL�PENETRATION�HOLE�THROUGH�FAST
SPREAD��HIGH�MAGMA�mUX	�CRUST��THROUGH�THE�-OHO�AND�INTO�
THE�UPPERMOST�MANTLE��AT�A�SINGLE�SITE��IS�THE�COMMUNITY�lRST�
PRIORITY��AND�THAT�A�FUTURE�-ISSION�-OHO�SHOULD�BE�ARTICU
LATED�AROUND�ACHIEVING�THIS�GOAL�AS�SOON�AS�FEASIBLE��/NLY�
BY�DRILLING�AND�SAMPLING�SUCH�A�COMPLETE�SECTION�WE�WILL�BE�
ABLE�TO�ESTIMATE�THE�BULK�COMPOSITION�OF�THE�CRUST��ESTABLISH�
THE�CHEMICAL�CONNECTIONS�BETWEEN�THE�LAVAS�ERUPTED�AND�
MELTS�COMING� FROM�THE�MANTLE�� TEST�COMPETING�MODELS�OF�
LOWER�CRUSTAL�MAGMATIC�ACCRETION��UNDERSTAND�THE�EXTENT�
AND�INTENSITY�OF�HYDROTHERMAL�EXCHANGE�BETWEEN�THE�OCEAN�
CRUST�AND�SEAWATER��CALIBRATE� REGIONAL� SEISMIC�MEASURE
MENTS��UNDERSTAND�THE�ORIGIN�OF�MAGNETIC�ANOMALIES��AND�
MAKE�ESTIMATES�OF�THE�CHEMICAL�mUXES�RETURNED�TO�THE�MANTLE�
BY�THE�SUBDUCTION�OF�OCEANIC�LITHOSPHERE��7ITH�SAMPLES�OF�
THE�UPPER�MANTLE�WE�CAN�DElNE��AT�LEAST�IN�ONE�PLACE��THE�
GEOLOGICAL�MEANING�OF�THE�-OHO�AND�ADDRESS�FUNDAMENTAL�
QUESTIONS�ABOUT�THE�NATURE�OF�MELT�MIGRATION�IN�THE�MANTLE��
MANTLE�DEFORMATION��COOLING�RATES�OF�THE�LITHOSPHERE��AND�
THE�COMPOSITION�OF�THE�UPPERMOST�MANTLE�
4HE�WORKSHOP�PARTICIPANTS�ALSO�RECOGNIZED�THAT�THE�PRIMARY�
-ISSION�-OHO�OBJECTIVE�OF�FULL�CRUSTAL�PENETRATION�MUST�BE�
SUPPLEMENTED�BY�STUDIES�OF�SPATIAL�AND�TEMPORAL�VARIABILITY�
IF�A�COMPREHENSIVE�UNDERSTANDING�OF�THE�FORMATION�OF�THE�
OCEAN�LITHOSPHERE�IS�TO�BE�ACHIEVED��3AMPLING�CRUST�AND�
UPPER�MANTLE�PRODUCED�AT�LOW�SPREADING�RATES��I�E���LOW�
MAGMA�mUX	��IN�ORDER�TO�AT�LEAST�PARTIALLY�ADDRESS�THE�VARI
ABILITY�OF�LITHOSPHERIC�ARCHITECTURE�AND�POTENTIALLY�OF�THE�
NATURE�OF�THE�-OHO��IS�ALSO�AN�IMPORTANT�GOAL�OF�-ISSION�
-OHO��(OWEVER��THE�EXTENT�TO�WHICH�CURRENT�OR�PLANNED�
DRILLING�PROJECTS�IN�SLOWSPREAD�CRUST�SHOULD�BE�INCLUDED�IN�
-ISSION�-OHO�WAS�NOT�DISCUSSED��#RITERIA�FOR�INCLUSION�OF�
SUCH�PROJECTS�WILL�HAVE�TO�BE�DElNED�BY�A�MISSION�PROPO
NENT�TEAM��/NE�PARTICULARLY�IMPORTANT�MISSION�OBJECTIVE�IS�
AN�ASSESSMENT�OF�THE�ROLE�OF�SERPENTINIZATION�IN�MODIFYING�
THE� SEISMIC� SIGNATURE�OF� THE� CRUST� AND� THE� TRANSITION� TO�
TYPICAL�MANTLE�VELOCITIES��BECAUSE�SEISMIC�STUDIES�ARE�AND�
WILL�REMAIN�ONE�OF�OUR�PRIMARY�TOOLS�FOR�INVESTIGATION�OF�
THE�SUBSURFACE�OVER�WIDE�AREAS��4HE�RELATIONSHIP�BETWEEN�
LITHOLOGIC�VARIABILITY�AND�SUBSURFACE�SEISMIC�IMAGES�CAN�ONLY�
BE� INVESTIGATED�BY�DEEP�DRILLING�ONE�OR�MORE�COMPLETE�
SECTIONS�THROUGH�NONLAYERED��SLOWSPREAD�CRUST�
&INALLY��THE�EVOLUTION�OF�THE�OCEANIC�CRUST��I�E���UNDERSTAND
ING� THE�ALTERATION�� THERMAL��AND�mUIDmOW�HISTORY� IN� THE�
CRUST�WHILE� RECOGNIZED�AS�A� FUNDAMENTAL� SCIENTIlC�GOAL�
FOR� )/$0��WAS�NOT�PERCEIVED�AS�AN�ESSENTIAL�ELEMENT�OF�
-ISSION�-OHO�

0ENETRATING�THE�ENTIRE�OCEAN�CRUST�WILL�REQUIRE�RISER�DRILLING�
TECHNOLOGY��4HE�WORLD�S�ONLY�SCIENTIlC�RISER�DRILLING�VESSEL�
h#HIKYUv��h%ARTHv�IN�*APANESE��WWW�JAMSTEC�GO�JP�CHIKYU�
ENG	� IS� CURRENTLY� UNDERGOING�3YSTEM� )NTEGRATION�4ESTS���
#HIKYU�S�lRST�MULTIPLE�PLATFORM�)/$0�PROJECT�INVOLVING�BOTH�
RISER�AND�RISERLESS�DRILLING�IS�SCHEDULED�IN�THE�.ANKAI�4ROUGH�
BEGINNING�IN�3EPTEMBER�������&OR�EVENTUAL�PENETRATION�OF�
THE�OCEANIC� FASTSPREAD�CRUST��A� TECHNICALLY�CHALLENGING��
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PHASED�MODIlCATION�OF� THE� RISER� FROM� THE�CURRENT� ����
METER�MAXIMUM�DEPTH�TO����������METERS�WILL�BE�REQUIRED��
4HE�CONSTRUCTION�OF�SUCH�DEEPWATER�RISER�CAPABILITY�WAS�
RECENTLY� INCLUDED�AS�ONE�OF� lVE�DOMESTIC� SCIENCE�AND�
TECHNOLOGY�HIGH�PRIORITIES�BY�THE�*APANESE�'OVERNMENT��
%VEN�WITH�THIS�DEPTH�CAPABILITY�BEING�AVAILABLE�SOMETIME�
AFTER�������THE�JOURNEY�TO�-OHO�WILL�BE�LONG��4HE�NUMBER�OF�
POTENTIAL�DEEP�DRILLING�SITES��ON�FASTSPREAD�SEAmOOR�THAT�IS�
OLD�ENOUGH��AND�THEREFORE�COLD�ENOUGH������MILLION�YEARS	�
BUT�STILL�SHALLOW�ENOUGH�FOR�RISER�CAPABILITY�IS�LIMITED�
)T�IS�IMPERATIVE�THAT�ANY�SITE�CHOSEN�FOR�A�DEEP�PENETRA
TION� HOLE� IS� THOROUGHLY� INVESTIGATED�AND� CHARACTERIZED�
GEOPHYSICALLY��GEOLOGICALLY��GEOCHEMICALLY�AND�PETROLOGI
CALLY��"OREHOLES�ARE�SPATIALLY�LIMITED��AND�THEY�NEED�TO�BE�
UNDERSTOOD�IN�THEIR�BROADER�CONTEXT��3PATIAL�CONTEXT�FOR�
/$0�AND� )/$0�DRILLHOLES� IS� PRIMARILY� PROVIDED�BEFORE�
AND�AFTER�DRILLING�OCCURS�THROUGH�APPROPRIATE�SITE�SURVEYS��
AND�CAN�BE�COMPLEMENTED�BY�lELD�STUDIES�IN�OPHIOLITES��IN�
PARTICULAR�THE�/MAN�OPHIOLITE��AND�BY�DRILLING�IN�TECTONIC�
WINDOWS��E�G���(ESS�$EEP	�THAT�PROVIDE�DIRECT�ACCESS�TO�
THE�LOWER�CRUST�AND�ROCKS�THAT�ONCE�FORMED�THE�UPPERMOST�
MANTLE��4HESE�WINDOWS�OF�OPPORTUNITY�PROVIDE�IMPORTANT�
SHORT�CUTS�TO�TEST�MODELS�OF�LOWER�CRUSTAL�ACCRETION��HYDRO
THERMAL�ALTERATION�AND�PHYSICAL�PROPERTIES��4HE�KNOWLEDGE�

GAINED�WILL�ENABLE�MODEL�RElNEMENTS�AND�BETTER�EXPERI
MENTAL�DESIGNS� FOR�PROGRESSIVELY�DEEPER�PENETRATION�OF�
INTACT�OCEANIC�CRUST��
)/$0�HAS�RECENTLY�ESTABLISHED�DEEP�HOLES�AT�TWO�COMPLE
MENTARY�SITES��(OLE�5����$�������M�BELOW�SEA�mOOR	�HAS�
RECOVERED�A�COMPLEX�SERIES�OF�GABBROIC�ROCKS�FROM�SLOW
SPREAD�!TLANTIC�/CEAN�CRUST��(OLE�����$�������M�BELOW�
SEAmOOR	�HAS��FOR�THE�lRST�TIME��PENETRATED�THE�ENTIRE�PILLOW�
BASALT�AND�SHEETED�DIKE�SEQUENCE�IN�SUPERFASTSPREAD�CRUST�
OF�THE�EASTERN�0ACIlC�/CEAN��TERMINATING�IN�THE�TRANSITION�
BETWEEN�SHEETED�DIKES�AND�UNDERLYING�GABBROS��!�LOT�OF�
EXPERIENCE�ABOUT�DRILLING�DEEP� IN� THE�OCEAN� CRUST�WAS�
GAINED�WITH�THESE�TWO�HOLES��AND�WITH�EARLIER�DEEP�/$0�
(OLES����"�AND����"��(OLES�����$�AND�5����$�REMAIN�OPEN�
AND�WILL�VERY�LIKELY�BE�DEEPENED�IN�COMING�YEARS��3ITE������
IS�A�POTENTIAL�LOCATION�FOR�A�DEEP�PENETRATION�CRUSTAL�HOLE�
AND�MUCH�CAN�BE� LEARNED� FROM�CONTINUED�DRILLING�AT� THIS�
SITE��!T�THE�SAME�TIME��POTENTIAL�ALTERNATIVE�SITES�NEED�TO�BE�
IDENTIlED�AND�EVALUATED�BEFORE�A�lNAL�FULL�CRUSTAL�PENETRA
TION�SITE�IS�SELECTED��)N�THE�NEAR�TERM��RISERLESS�DRILLING�SHOULD�
BE�USED�TO�PENETRATE�THE�CRUST�IN�(OLE�����$�AS�DEEPLY�AS�
POSSIBLE��AND�TO�PREPARE�A�CASED�HOLE�FOR�SUBSEQUENT�RISER�
DRILLING�AT�THE�SELECTED�DEEP�PENETRATION�SITE�

4HIS� YEAR�S� )NTER2IDGE�OUTSTANDING� STUDENT� AWARD�WENT�
TO�!NNA�#IPRIANI�� A� 0H$� STUDENT�AT�#OLUMBIA�5NIVERSITY�
�,AMONT$OHERTY� %ARTH�/BSERVATORY	�� FOR� HER�PRESENA
TION�AT�THE�0OLAR�2IDGES�-EETING�AND�7ORKSHOP�IN�3ESTRI�
,EVANTE��)TALY��

(ERE�IS�A�SHORT�DESCRIPTION�OF�HOW�SHE�CAME�TO�THIS�AWARD�
FOR�THE�PRESENTATION�
h&ROM�MAGMAENGORGED�TO�MAGMA�STARVED�hCONSTIPATEDv�
LITHOSPHERE��THE�MID�ATLANTIC�RIDGE�FROM��� .��TO�THE�EQUA
TORv��!��#IPRIANI��$��"RUNELLI��-��,IGI�AND�%��"ONATTI	

3INCE�AN�EARLY�AGE�)�HAVE�BEEN�FASCINATED�WITH�ROCKS��FOSSILS��
AND�MINERALS��4HEREFORE��AT�THE�END�OF�HIGH�SCHOOL�)�ENROLLED�
AT�THE�5NIVERSITY�OF�0ADUA��)TALY	�TO�STUDY�'EOLOGY��%ARLY�IN�
MY�UNDERGRADUATE�YEARS��)�DEVELOPED�A�STRONG�INTEREST�IN�
LEARNING�ABOUT�THE�STRUCTURE�OF�MIDOCEAN�RIDGES�AND�THE�
FORMATION�OF�THE�OCEANIC�BASINS��3INCE�������)�HAVE�PARTICI
PATED�TO�A�NUMBER�OF�MAJOR�MARINE�GEOLOGY�GEOPHYSICS�
EXPEDITIONS� IN� THE�CENTRAL�!TLANTIC�� IN� THE�0ERI!NTARCTIC�
/CEAN�AND�IN�THE�2ED�3EA��INCLUDING�AN�/$0�LEG��)�WILL�DE
FEND�MY�0H$�THESIS�NEXT�WEEK��h0ULSATING�GENERATION�OF�THE�
OCEANIC�LITHOSPHERE�AND�ISOTOPIC�lNGERPRINTS�OF�ITS�MANTLE�
SOURCEv	��$URING�MY�THESIS�RESEARCH�AT�#OLUMBIA�5NIVERSITY�
�,AMONT$OHERTY�%ARTH�/BSERVATORY	��)�HAVE�BEEN�INVESTI
GATING�THE�VARIATIONS�THROUGH�TIME�OF�THE�PROCESSES�OF�CRE
ATION�OF�LITHOSPHERE�AT�A�SINGLE�RIDGE�SEGMENT��BY�STUDYING�
A�SECTION�OF�OCEANIC�LITHOSPHERE�EXPOSED�NEAR�THE�6EMA�
4RANSFORM��#ENTRAL�!TLANTIC	��)�HAVE�BEEN�PARTICULARLY�IN
TERESTED�IN�UNDERSTANDING�THE�GENETIC�RELATIONSHIP�BETWEEN�
THE�PERIDOTITIC�UPPER�MANTLE�AND�THE�BASALTIC�OCEANIC�CRUST�
THROUGH�3R��.D�AND�0B�ISOTOPE�SYSTEMATICS��)N�PARTICULAR��
THERE�IS�MUCH�DEBATE�ABOUT�WHETHER�SOURCE�COMPOSITION�
IS�A�STRONG�CONTROL�ON�THE�DEGREE�OF�MANTLE�MELTING�OR��IN
STEAD��THAT�SOURCE�ENRICHMENT�IS�CORRELATED�WITH�RELATIVELY�
HIGH�MANTLE�TEMPERATURE��2ESOLVING�THE�QUESTION�OF�WHETHER�
SOURCE� COMPOSITION�OR� TEMPERATURE� IS�MORE� IMPORTANT��
WILL�GIVE�EARTH�SCIENTISTS�A�MORE�FUNDAMENTAL�UNDERSTAND
ING�OF�THE�GENESIS�OF�MIDOCEAN�RIDGE�BASALTS�WORLDWIDE��
!FTER�MY�DEFENSE��)�WILL�CONTINUE�TO�WORK�AT�,$%/�AS�A�0OST
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