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Figure S1. Dendrograms showing the cluster patterns produced by Hierarchical Agglomerative Clustering (HAC) analysis for species presence/absence of A: digeneans; B: cestodes; C: nematodes among 8 grenadier species-- CMA: Coelorinchus matamua (n=3); CFA: C. fasciatus (n=5); CBI: C. biclinozonalis (n=6); CBO: C. bollonsi (n=8); CAS: C. aspercephalus (n=7); BJA: Medobius antipodum (n=6); JAV: Lepidorhynchus denticulatus (n=4); CSU: Coryphaenoides subserrulatus (n=7), computed using component community level parasite data. Each branch represents one grenadier species.
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Figure S2. Dendrograms showing the cluster patterns produced by Hierarchical Agglomerative Clustering (HAC) analysis for parasite A: presence/absence; and B: total abundance at infra-community level among 8 grenadier species--- CMA: Coelorinchus matamua (n=3); CFA: C. fasciatus (n=5); CBI: C. biclinozonalis (n=6); CBO: C. bollonsi (n=8); CAS: C. aspercephalus (n=7); BJA: Medobius antipodum (n=6); JAV: Lepidorhynchus denticulatus (n=4); CSU: Coryphaenoides subserrulatus (n=7). Each branch represents a grenadier host individual.
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Figure S3. Dendrograms showing the cluster patterns produced by Hierarchical Agglomerative Clustering (HAC) analysis for species presence/absence of A: digeneans; B: cestodes; C: nematodes at infra-community level among 8 grenadier species--- CMA: Coelorinchus matamua (n=3); CFA: C. fasciatus (n=5); CBI: C. biclinozonalis (n=6); CBO: C. bollonsi (n=8); CAS: C. aspercephalus (n=7); BJA: Medobius antipodum (n=6); JAV: Lepidorhynchus denticulatus (n=4); CSU: Coryphaenoides subserrulatus (n=7). Each branch represents a grenadier host individual.
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[bookmark: _Hlk96957556]Figure S4. Classical multidimensional scaling (MDS) plot for parasite total abundance at infra-community level among 8 grenadier species--- CMA: Coelorinchus matamua (n=3); CFA: C. fasciatus (n=5); CBI: C. biclinozonalis (n=6); CBO: C. bollonsi (n=8); CAS: C. aspercephalus (n=7); BJA: Medobius antipodum (n=6); JAV: Lepidorhynchus denticulatus (n=4). CSU: Coryphaenoides subserrulatus (n=7). Each dot represents a grenadier host individual, with host individuals of the same species connected by solid and broken lines.
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Figure S5. Species accumulation curve. Number of parasite species recovered plotted against the cumulative number of host individuals infected by parasites examined. The 95% confidence interval is indicated by the light blue area.

Extra results
Parasite assemblage analysis at the infracommunity level
The results of pairwise PERMANOVA on both presence/absence and total abundance of parasites among 46 grenadier individuals showed that only about a quarter of the pairwise comparisons among different grenadier species were significant or marginally significant, and with more differences between Coelorinchus species and species from other genera than among Coelorinchus species (Table S1-2). This result supported the Coelorinchus cluster revealed in the MDS plots and dendrograms at infra-community and component community levels.
Species richness as a function of fish length and fish species—AIC model selection
Model selection with AIC showed both GLMs had better fit with “poisson” distribution than “negative binomial” distribution (fish length: Poisson AIC: 165.62, negative binomial AIC: 166.54; fish species: Poisson AIC: 176.92, negative binomial AIC: 178.92).
[bookmark: _Hlk106448114]

Table S1. Pair-wise PERMANOVA result outputs on presence/absence of parasites at infra-community level among 8 grenadier species--- CMA: Coelorinchus matamua (n=3); CFA: C. fasciatus (n=5); CBI: C. biclinozonalis (n=6); CBO: C. bollonsi (n=8); CAS: C. aspercephalus (n=7); BJA: Medobius antipodum (n=6); JAV: Lepidorhynchus denticulatus (n=4); CSU: Coryphaenoides subserrulatus (n=7).  Significant adjusted p values are in bold, adjusted p values close to 0.05 margin are underlined.
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Table S2. Pair-wise PERMANOVA result outputs on total abundance of parasites at infra-community level among 8 grenadier species--- CMA: Coelorinchus matamua (n=3); CFA: C. fasciatus (n=5); CBI: C. biclinozonalis (n=6); CBO: C. bollonsi (n=8); CAS: C. aspercephalus (n=7); BJA: Medobius antipodum (n=6); JAV: Lepidorhynchus denticulatus (n=4); CSU: Coryphaenoides subserrulatus (n=7).  Significant adjusted p values are in bold, adjusted p values close to 0.05 margin are underlined.
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[image: ]Table S3. Pair-wise phylogenetic distances between grenadier species in this study. Phylogenetic distance measured as the number of base pair differences per site between the cox1 sequences. CMA: Coelorinchus matamua; CFA: C. fasciatus; CBI: C. biclinozonalis; CBO: C. bollonsi; CAS: C. aspercephalus; BJA: Medobius antipodum; JAV: Lepidorhynchus denticulatus; CSU: Coryphaenoides subserrulatus.




Table S4. Pair-wise geographical distances (km) between sampling sites of grenadier species in this study. CMA: Coelorinchus matamua; CFA: C. fasciatus; CBI: C. biclinozonalis; CBO: C. bollonsi; CAS: C. aspercephalus; BJA: Medobius antipodum; JAV: Lepidorhynchus denticulatus; CSU: Coryphaenoides subserrulatus.
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Table S5. BLAST results for 28S sequences of A) digeneans; B) cestodes; and 18S sequences for C) nematodes of grenadiers.
A)
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Table S5 continued
B)
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Table S5 continued
C)
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Table S6. BLAST results for grenadiers cox1 sequences.
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[bookmark: _GoBack]Table S7. Statistical results for two GLMs.
i)Predicator variable: Fish length; Response variable: parasite species richness
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ii)Predictor variable: Fish species; Response variable: parasite species richness. CMA: Coelorinchus matamua; CFA: C. fasciatus; CBI: C. biclinozonalis; CBO: C. bollonsi; CAS: C. aspercephalus; JAV: Lepidorhynchus denticulatus; CSU: Coryphaenoides subserrulatus.
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Pairwise grenadier

Adjusted

Df F.Model R-square pvalue
species pvalue
CMA vs CFA 1 5321008 04700120016  0.448
CcMA vs Cal 1 7.114462 05040550006  0.168
CMA vs CBO 1 9.826339 05219460013 0364
CMA vs CAS 1 6.842951 04610240008  0.224
CMA vsBIA 1 9.445333 05743470014 0392
CMA vs JAV 1 3.000178 03765720038 1
CMA vs CsU 1 7.304608 04772820008  0.224
CFASsvs CBI 1 4271751 03218680004  0.112
CFA Vs CBO 1 5448379 03312410001  0.028
CFA VS CAS 1 4285515 0299990002  0.056
CFAVSBIA 1 5835299 03933390002  0.056
CFAVSJAV 1 2672431 02762940011  0.308
CFAVSCSU 1 3487583 02585770006  0.163
C8lvs CBO 1 7.172605 03741070003  0.084
CBIvs CAS 1 4921382 03091050003  0.084
CBlvsBIA 1 3033991 0232775001 028
CBlvs JAV 1 2308934 0266656 0.005 0.4
CBlvs Csu 1 5209046 03213670003  0.084
CBO Vs CAS 1 2926153 01837330009  0.252
CBO Vs BIA 1 9.733561 04478590001  0.028
CBO Vs IAV. 1 5174946 03410190002  0.056
CcBOVs CSU 1 979929 04298070001  0.028
CASvsBIA 1 5039685 03142010003  0.084
CAS Vs JAV 1 3239929 02647020004  0.112
CASsvs CsU 1 6168746 03395250001  0.028
BIA VS AV 1 3653288 03134980016  0.448
BIA VS CSU 1 510089 03168080016  0.443
JAV vs CSU 1 3.568697 0.2839350.004  0.112
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Pairwise grenadier

‘Adjusted

. Of FModel Resquare palue U
CMA vs CFA 1 6308548 0512538002 0.56
CcMA vs Cal 1 2134673 0758176001 0.8
CMA vs CBO 1 68249 04311530009 0252
CMA vs CAS 1 7.02725 046763001  0.28
CMA vsBIA 1 8184273 05377790012 0336
CMA vs JAV 1 3.046342 037860025 0.7
CMA vs CsU 1 6251927 04386720011 0308
CFA Vs CBI 1 7.427927 04521520001 0.028
CFA Vs CBO 1 4537333 02920280001  0.028
CFA VS CAS 1 3709332 0.2705730.003  0.084
CFAVSBIA 1 2929892 0245592001 0.8
CFAVSJAV 1 2011558 022322002 0616
CFAVSCSU 1 422938 02972280013 0364
C8lvs CBO 1 1188957 0.4976890.001  0.028
CBIvs CAS 1 8583166 0.4384360.003  0.084
CBlvsBIA 11024504 0.5060520.003  0.084
CBlvs JAV 1 5053813 03871520004 0112
CBlvs Csu 1 1096419 04991850001  0.028
CBO Vs CAS 1 3.004607 018773003  0.84
CBO Vs BIA 1 7.372228 03805570001  0.028
CBO Vs IAV. 1 3.141759 0.239067 0.002

CcBOVs CSU 1 7.069425 0352249 0.002
CASvsBIA 1 4483214 02877130002 0.056
CAS Vs JAV 1 2584309 0.2230870.009 0252
CAS Vs Csu 1 6079534 03362660002  0.056
BIA VS AV 1 2509367 02387740026  0.728
BIA VS CSU 1 4907921 03085210009  0.252
JAV vs CSU 1 2654955 0.2277960.033  0.924
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Grenadier 

species CAS CBI CBO CFA CMACSU JAVBJA

CAS

CBI 351

CBO 0 351

CFA 122 271 122

CMA 340 687 340 443

CSU 118.5 131 118.5 106 352

JAV 221 131 221 144 559 248

BJA 118.5 376 118.5 106 352 0 248
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BLAST

Digeneans Query cover |Per identity Species |Accession
94% 96.49% |Lepidapedon zubchenkoi AJ405269
Lepidapedon sp. 1 99%) 94.63% |Lepidapedon desclersae MK393810
94% 96.27% |Lepidapedon sommervillae AJ405268
95%) 96.42% |Lepidapedon zubchenkoi AJ405269
Lepidapedon blairi 100%| 94.94% |Lepidapedon desclersae MK393810
95%) 96.04% |Lepidapedon sommervillae AJ405268
100%| 95.53%|Lepidapedon desclersae MK393810
Lepidapedon sp. 2 95% 96.88% | Lepidapedon zubchenkoi AJ405269
95%) 95.53%|Lepidapedon sommervillae AJ405268
100% 98.74% | Prodistomum alaskense MT303951
Prodistomum sp. 100%| 98.20%|Opechona kahawai F1788491
100%) 98.03% | Prodistomum keyam MH157074
100% 100% |Dinosoma synaphobranchi MH628304
Dinosoma synaphobranchi 100%| 94.67%|Brachyphallus crenatus MH628299
88%) 91.98% |Brachyphallus crenatus KT767162
100%| 93.64% | Dinosoma synaphobranchi MH628304
Glomericirrus macrouri 100%| 93.64% |Brachyphallus crenatus MH628299
87%) 90.95% |Brachyphallus crenatus KT767162
100% 97.87%|Genolinea anura MH628308
Genolinea laticauda 100%| 85.59%|Opisthadena dimidia [AY222198
100% 83.76% |Opisthadena dimidia MK648289
100%| 95.01%|Pulmovermis cyanovitellosus |MH628314
Lecithochiriinae gen sp. 100%| 90.05% | Lecithochirium floridense MK558793
100%, 90.05% |Hemiurus luehei MH628316
100%| 96.62% | Dinosoma synaphobranchi MH628304
Hemiuridae gen sp. 100%| 96.43% | Dinosoma synaphobranchi MH628303
100%| 95.68% |Brachyphallus crenatus MH628299
100% 97.95%|Gonocerca phycidis KY197011
Gonocerca sp. 100% 97.57%|Gonocerca muraenolepisi LN865026
100%| 97.57%|Gonocerca sp. LN650651
100%, 97.35% | Derogenes varicus MW504599
Derogenes sp. 100%| 95.58% | Derogenes varicus [AY222189
100% 89.01% |Progonus muelleri MW507471
100%| 82.73% | Lecithophyllum botryophorum [MH628309
Lecithophyllum sp. 100%, 82.57% | Lecithophyllum botryophorum |MH628301
100%| 82.50% | Lecithophyllum botryophorum |AY222205
100% 95.64% | Neolebouria lanceolata KJ001210
Tellervatrema sp. 100%| 95.49% |Podocotyloides brevis KJ001212
100%| 95.17%| Tellervatrema beringi MN959859
98% 83.84% | Lecithostaphylus brayi MT704139
Digenea gen sp. 100%| 80.10% | Opisthioparochis sp. MZ682029
100%| 78.87%|Microphalloidea sp. KY623662
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Cestodes Query cover |[Per identity Species Accession
N N 100%, 100%|Acanthobothrium filicolle MH913269
Acanthobothrium filicolle 100%) 100%|Acanthobothrium fiicolle | MHS13268
100%| 100% | Clestobothrium splendidum  [KR780920
Clestobothrium sp. 100%| 100% | Clestobothrium cristinae KR780901
100%| 100% | Clestobothrium crassiceps KR780884
Grillotia sp. 1 100%, 100% | Grillotia sp. MH688700
100%) 99.85%|Grillotia sp. MH688707
- 100%)| 100%|Hepatoxylon trichiuri F1572943
Hepatoxylon trichiuri 100%) 100%|Hepatoxylon sp. [AF286969
100%)| 97.19% | Clistobothrium amyae MN706184|
Clistobothrium sp. 100%)| 97.03%|Clistobothrium gabywalteroru) MN706183!
100% 96.56% | Clistobothrium carchaodoni |HM856632
100%)| 98.86% | Grillotia rowei DQ642765
Grillotia sp. 2 100%, 95.83%|Grillotia sp. MH688700
100%, 95.69%|Grillotia sp. MH688707
100%)| 99.85%|Phyllobothriidea gen sp. MH688723
Phyllobothrium sp. 100%| 99.85%|Phyllobothrium piriei MH688721
100%| 99.70%|Phyllobothriidea gen sp. MH688720
N 100%)| 99.71% | Calyptrobothrium sp. KF685754
Calyptrobothrium sp. 100%| 97.41%|Tetraphyllidea fam. gen. sp  |KP249698
B N 100%| 99.70% | Trilocularia gracilis KF685776
Trilocularia sp. —
98% 98.77%|Tetraphyllidea gen. sp. AJ388591
Yamaguticestus squali 100%| 99.70% | Yamaguticestus sp. MZ353648
100%| 99.70%| Yamaguticestus squali KF685897
100%| 96.92% | Clestobothrium splendidum _ |KR780920
N . 100%)| 96.92% | Clestobothrium cristinae KR780901
Bothriocephalidea gen sp. — —
100%| 96.92% | Clestobothrium crassiceps KR780884
100%| 96.31%|Echinophallus wageneri KR780895
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nematodes Query cover |Per identity Species Accession
L 100%, 100%|Anisakis simplex MT246663
Anisakis simplex sensu lato sp.A —— —
100%)| 100%|Anisakis pegreffii MF072697
100%)| 100%|Hysterothylacium fabri MF072709
Hysterothylacit 3
erothylacium sp. 100%| 100%|Hysterothylacium aduncum  |MF072693
o 100%| 99.87% |Anisakis simplex MT246663
Anisakis simplex sensu lato sp.B —— —
100%| 99.87% |Anisakis pegreffii MF072697
N 100%)| 99.49% | Neoascarophis longispicula JF803921
Neoascarophis sp. - —
100%| 98.98%|Neoascarophis macrouri DQ442660
100%, 99.25% | Terranova scoliodontis DQ442661
Neoterranova sp. 100%)| 99.12% |Ascaris suum MN558962
100%)| 99.12% |Baylisascaris procyonis KC172105
Cucullaninae gen s 100%)| 99.74% |Cucullaninae gen sp. KP742487
gen sp- 100% 99.22% | Cucullanus baylisi JF803935
. 100%, 99.48% |Ascaris suum MN558962
Ascarididae gen sp. — -
100%| 99.48%|Baylisascaris procyonis KC172105
100%)| 97.34% |Anticomidae sp. HM564616
Anticomidae gen sp. 100%| 97.34%|Cephalanticoma sp. HM564612
100% 97.18%|Anticoma sp. HM564638
. 100%)| 99.14% | Deontostoma magnificum [AB980012
Leptosomatidae gen sp.
100%| 98.97%|Platonova magna MK007571
100%)| 99.05% | Crassicauda magna MT496895
100%)| 99.06% |Proleptus sp. JF934733
Spiruromorpha gen sp. 100%| 99.05%|Comephoronema oschmarini  |MN294782
100%)| 99.05% | Neoascarophis longispicula JF803921
100%| 99.05%|Ascarophis arctica DQ094172
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Resolved |Acc.len [Query |Per

Fish sample_|Fish species length (bp) |(bp) _[cover _|identity Species |Accession
CcAs1 Coelorinchus aspercephalus 627 96%| 99.29%|Coelorinchus aspercephalus __|MN123310)
CAS2 Coelorinchus aspercephalus 627 96%| 99.29%|Coelorinchus aspercephalus __|MN123310)
cBi6 Coelorinchus biclinozonalis 651  97%|  100%|Coelorinchus biclinozonalis __|MN123311]
cBi9 Coelorinchus biclinozonalis 651  97%|  100%|Coelorinchus biclinozonalis __|MN123311]
cBi12 Coelorinchus biclinozonalls 651  97%|  100%|Coelorinchus biclinozonalis __|MN123311]
CBO1 057 _[Coelorinchus bollonsi 6as|  96%|  100%|Coelorinchus bollonsi [MN123312
CBO2_ 057 _|Coelorinchus bollonsi 645|  96%|  100%|Coelorinchus bollonsi [MN123312
CBO3 057 _|Coelorinchus bollonsi 645|  96%|  100%|Coelorinchus bollonsi [MN123312
CFA2 Coelorinchus fasciatus 585 651]  97%| 99.83%|Coelorinchus fasciatus [MN123314
CFAY. Coelorinchus fasciatus 651  97%| 99.83%]|Coelorinchus fasciatus [MN123314
CFAS. Coelorinchus fasciatus 651  97%| 99.83%|Coelorinchus fasciatus [MN123314
csu2 Coryphaenoides subserrulatus 626 100%|  100%|Coryphaenoides subserrulatus |KX656423

csu3 Coryphaenoides subserrulatus 626]  100%| 99.83%|Coryphaenoides subserrulatus |KX656423

csu4. Coryphaenoides subserrulatus 626] 100%| 99.83%|Coryphaenoides subserrulatus |KX656423

BIA2 [Mesobius antipodum 651  97%| 99.48%|Mesobius antipodum [MN123428
BIAG [Mesobius antipodum 651  97%| 99.30%|Mesobius antipodum [MN123428
BIALL [Mesobius antipodum 651  97%| 99.65%|Mesobius antipodum MN123428]
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Coefficients:
Estimate std. Error zvalue  P-value

(Intercept) | 1.008406 0.500096  2.0160.0438

Fish_length -0.001399 0.011738  -0.119  0.9051
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Analysis of Deviance Table (Type II tests)

          Likelihood Ratio/ChisquareDf  P-value

Fish_length  0.014217 1 0.9051
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Coefficients:

Estimate  Std. Error z value  P-value

(Intercept)   -0.539 0.378 -1.426 0.153851

Fish_speciesCAS 1.7711 0.4296 4.1233.74e-05 ***

Fish_speciesCBI  1.5805 0.4491 3.5190.000433 ***

Fish_speciesCBO    1.9859 0.4151 4.7851.71e-06 ***

Fish_speciesCFA    1.7021 0.4532 3.7560.000173 ***

Fish_speciesCMA    1.5198 0.5175 2.9370.003318 ** 

Fish_speciesCSU    1.2321 0.4629 2.6620.007774 ** 

Fish_speciesJAV    1.9859 0.4491 4.4229.77e-06 ***
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Analysis of Deviance Table (Type II tests)

          Likelihood Ratio/ChisquareDf  P-value

Fish_species  41.48 76.546e-07 ***
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